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1. Purpose.  This Public Works Technical Bulletin (PWTB) transmits the 
current, regional cost data obtained from various Federal, State, and 
private agencies concerning land rehabilitation and maintenance (LRAM) 
practices.   

2. Applicability.  This PWTB applies to all continental U.S. Army 
facilities. 

3. References. 

    a. Army Regulation (AR) 200-3, “Environmental Quality, Natural 
Resources–Land, Forest and Wildlife Management,” 28 February 1995, as 
modified 20 March 2000. 

    b. Additional references are in Appendices E and F. 

4. Discussion. 

    a. The U.S. Army is responsible for managing millions of acres of 
land used to support a variety of training and testing activities.  
Increased use of this land results in deterioration that can adversely 
affect mission requirements and safety.  Various LRAM practices can 
offset this deterioration by physically or biologically controlling 
erosion and stabilizing land surfaces with vegetation.  These 
practices frequently include the use of heavy equipment and farming 
implements to manipulate site characteristics, install erosion control 
materials and structures, prepare seedbeds, apply soil amendments, and 
seed or transplant vegetation.  Planning, designing, budgeting, and 
implementing comprehensive LRAM projects requires information concern-
ing component costs associated with erosion control and revegetation.  
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Differences in climate, geology, soils, and vegetation types between 
Army installations, however, result in significant cost variability. 

    b. This report summarizes current, regional cost data obtained 
from various Federal, State, and private agencies concerning LRAM 
practices.  In general, LRAM costs were highest in the Pacific Coast, 
Intermountain, and Northeast regions of the United States and lowest 
in the Great Plains, Central Lake, and Humid South regions.  This 
finding reflects regional differences in costs of goods and services, 
proximity to larger cities capable of providing necessary LRAM 
equipment and services, and proximity to production agriculture 
enterprises. 

    c. Appendix A contains background information. 

    d. Appendix B contains project details and data collection 
information. 

    e. Appendix C contains types of maintenance and rehabilitation 
activities. 

    f. Appendix D contains summary information. 

    g. Appendix E contains general references. 

    h. Appendix F contains references for cost data sources. 

    i. Appendix G contains approximate retail prices of common 
herbicides. 

5. Points of Contact.  HQUSACE is the proponent for this document.  
The POC at HQUSACE is Mr. Malcolm E. McLeod, CEMP-II, 202-761-0632, or 
e-mail: malcolm.e.mcleod@usace.army.mil. 

Questions and/or comments regarding this subject should be directed to 
the technical POC: 
U.S. Army Engineer Research and Development Center 
Construction Engineering Research Laboratory 
ATTN:  CEERD-CN-E (Dick L. Gebhart) 
2902 Newmark Drive 
Champaign, IL  61822-1072 
Tel. (217)373-5847/(800)USA-CERL 
FAX: (217)373-7266 
e-mail: Dick.L.Gebhart@erdc.usace.army.mil 

FOR THE COMMANDER: 

                             

DONALD L. BASHAM, P.E 
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Chief, Engineering and Construction 
Directorate of Civil Works
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APPENDIX A 

INTRODUCTION 

The U.S. Army is responsible for managing about 12.4 million 
acres of land used to support a variety of military training and 
testing activities (U.S. Department of the Army 1989).  This 
land base, however, is considered inadequate for meeting 
existing training mission requirements (U.S. Department of the 
Army 1978).  Increased use of this limited land resource in 
recent years has resulted in a gradual deterioration in the 
condition of natural resources assets at Army training 
facilities within the United States (Diersing and Severinghaus 
1984; Goran et al. 1983; Johnson 1982).  

To offset the deterioration caused by military training and 
testing activities, installation land managers rely on various 
rehabilitation and maintenance practices to maintain or 
reestablish the ecological integrity and stability of training 
lands.  These practices frequently include the use of heavy 
equipment and farming implements to manipulate site 
characteristics, install erosion control materials and 
structures, prepare seedbeds, apply soil amendments, and seed or 
transplant vegetation.  Planning, designing, and implementing 
comprehensive land rehabilitation and maintenance projects 
requires information concerning associated component costs 
(e.g., earthwork, sediment fence, tillage, fertilizer 
application, seeding, etc.).  Significant differences between 
Army installations in climate, geology, soils, vegetation types, 
mission requirements, and proximity to large population centers, 
however, means that the cost (e.g., for seedbed preparation, 
fertilizing, and revegetating damaged training areas) will vary 
widely. 

Because of the variability in land rehabilitation and mainte-
nance (LRAM) costs between installations located in the United 
States, Headquarters, U.S. Army Corps of Engineers (HQUSACE), 
asked the U.S. Army Engineer Research and Development Center, 
Construction Engineering Research Laboratory (ERDC/CERL) to 
coordinate the assembly of regional cost data for use by 
installation land managers.  

In addition to providing regionally specific cost data essential 
for budgeting, planning, and designing LRAM projects, these data 
are also useful for selecting the most appropriate practice 
based on relative costs and desired results.  For example, the 
cost of drilling grass seed might be 1.5 times greater than the 
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cost of broadcasting seed, but improved germination and 
establishment of drilled seed compared to broadcasted seed 
compensates for the difference in cost, especially on highly 
erosive sites requiring immediate vegetative stabilization.  
Although actual costs for rehabilitation and maintenance 
practices will undoubtedly change and require update over time, 
relative costs between practices should remain somewhat 
constant, ensuring their applicability well into the future.  In 
response to the request by HQUSACE, ERDC/CERL began to assemble 
regional cost estimates pertaining to the component activities 
associated with LRAM practices.  

The objective of this report is to provide current, regionally 
based cost estimates for the component activities associated 
with land rehabilitation and maintenance.  The first task in 
this project was to divide the United States into regions with 
grossly similar climates, geology, soils, and vegetation types.  
Appendix B lists the seven resulting regions.  The next task 
involved identifying and contacting various Federal, State, and 
private agencies within each defined region concerning 
availability and access to current LRAM cost data.  Appendix C 
summarizes the results by region and LRAM practice.  Appendix F 
references the cost data sources.  Assembling and compiling cost 
data represented the final task of this project.   

The results of this project have applicability to all U.S. Army 
installations within the continental United States.  The 
information in this report will be used by installation land 
managers and natural resources personnel for planning, 
budgeting, designing, and implementing land maintenance and 
rehabilitation projects.  The data presented in this report 
should be used with caution and only as a general reference for 
decisionmaking.  It should be noted that, without periodic 
update, the actual cost estimates presented in this report may 
not be representative for more than a few years.  Relative costs 
between different LRAM practices should, however, remain 
reasonably constant.  A large majority of cost references were 
obtained from the Internet, so land managers and other 
individuals may want to review the Internet during the planning 
and budgeting processes, as information is continually updated. 
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Non-SI* units of measurement used in this report can be converted to 

SI units as follows: 

Multiply By To Obtain 

acres 4,046.873 square meters 

acres 2.457 hectares 

cubic feet 0.02831685 cubic meters 

cubic inches 0.00001638706 cubic meters 

cubic yards 1.309 cubic meters 

feet 0.3048 meters 

gallons (U.S. liquid) 0.26455 liters 

inches 0.0254 meters 

miles (U.S. statute) 1.609347 kilometers 

pounds (mass) 0.4535924 kilograms 

square feet 0.09290304 square meters 

square yards 1.196 square meters 

tons (2,000 pounds, mass)  907.1847 kilograms 

yards 0.9144 meters 

 

 

                     
* Système International d’Unités (“International System of Measurement”), commonly known as the 

“metric system.” 
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APPENDIX B 

PROJECT DETAILS AND DATA COLLECTION 

For the purpose of obtaining regional cost estimates associated 
with LRAM practices, the United States was divided into seven 
regions based on gross similarities in climate, geology, soils, 
and vegetation types (U.S. Department of Agriculture, Natural 
Resources Conservation Service 1981).  These seven regions and 
the states included in them are:  

1. Pacific Coast: California, Oregon, and Washington  

2. Intermountain: Arizona, Idaho, Nevada, and Utah  

3. Northern Great Plains: Montana, Nebraska, North Dakota, South 
Dakota, and Wyoming  

4. Southern Great Plains:  Colorado, Kansas, New Mexico, 
Oklahoma, and Texas  

5. Central Lake: Illinois, Indiana, Iowa, Michigan, Minnesota, 
Missouri, Ohio, and Wisconsin  

6. Northeast:  Connecticut, Delaware, Maine, Maryland, 
Massachusetts, New Hampshire, New Jersey, New York, 
Pennsylvania, Rhode Island, Vermont, and West Virginia  

7. Humid South: Alabama, Arkansas, Florida, Georgia, Kentucky, 
Louisiana, Mississippi, North Carolina, South Carolina, 
Tennessee, and Virginia.  

Data for Alaska was very difficult to obtain because of the 
state’s remoteness and diversity in climate, geology, soils, and 
vegetation types.  Most agencies contacted indicated that adding 
an additional 30 to 50 percent to cost estimates for the Pacific 
Coast region would provide reasonable estimates for costs 
associated with LRAM practices in Alaska.  The limited data 
collected from Alaskan agencies support this generalization.  

Within each region, various Federal, State, and private agencies 
were contacted concerning their ability to provide current 
component cost data regarding LRAM practices.  Appendix F 
references these data sources.  Component costs refer to those 
associated with a specific kind of activity or task.  For 
example, a rehabilitation and maintenance project designed to 
control erosion through the reestablishment of vegetation might 
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include the following component activities: (1) earthwork to 
fill gullies or reduce slope length and gradient, (2) plowing or 
disking to prepare a seedbed for planting, (3) application of 
soil amendments to enhance soil fertility and subsequent plant 
growth, (4) drilling or broadcasting seeds on the prepared site, 
and (5) mulching the seeded site to protect it from further 
erosion while the newly seeded vegetation becomes established.  
Each of these five component activities has a cost associated 
with it; these are the types of costs presented in this report.  

Unless otherwise noted, all costs in this report represent 
installed costs that include materials, labor, and equipment 
needed to satisfactorily perform the work.  These costs are 
based on average-sized jobs done by experienced contractors, 
operators, and vendors.  Materials costs can be reduced if local 
or installation resources such as riprap, gravel, straw, or 
plant materials are available for use.  Labor and equipment 
costs can be reduced by using engineer troop personnel and 
machinery for LRAM projects whenever circumstances present this 
opportunity.  Certain component activities, such as disking and 
broadcasting seed or disking and applying fertilizer, for 
example, can also be combined to reduce costs if conditions and 
project objectives permit.  

All cost data were acquired from various sources between 
December 2003 and July 2004, with the majority obtained from the 
Internet.  In general, only cost data from LRAM practices 
applied after 1 January 2000 were considered current enough to 
be used in this report.  It is important to note that much of 
the data used to compile cost estimates were derived from 
agricultural surveys and research that may not be entirely 
representative of conditions encountered on Army training lands.  
Additional cost data were derived from state department of 
transportation contracts and bidding specification sheets.  
Significant differences between these costs, which are based on 
large scale, extensively managed agricultural land areas, and 
costs presented in publications such as Means (2004), which is 
based on smaller scale, intensively managed urban landscape and 
construction areas, should be expected.  For smaller LRAM 
projects with limited scope, Means (2004) and A.C.E. (2004) are 
excellent cost-estimating resources.  

Although the cost data published in this report include 
averages, the price ranges presented are broad enough in many 
cases to warrant additional consideration and are probably more 
useful than averages for several reasons.  Site conditions can 
vary greatly.  In some instances, difficult site conditions can 
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increase costs, whereas ideal conditions often decrease costs.  
Types of equipment capable of accomplishing similar tasks also 
vary considerably in availability and cost of operation.  
Unusual circumstances affecting the amount of time required for 
task completion, such as extremely wet, frozen, rocky, or clayey 
soils, may also result in significant cost variability.  
Distance to job site and overall job size have dramatic effects 
on cost.  Smaller jobs will generally have higher per unit costs 
than large jobs.  Unionized versus nonunionized labor sources 
and government versus nongovernment contracts also have major 
impacts on cost.  Fuel is generally assumed to represent an 
immaterial cost of a rehabilitation or maintenance project.  
However, the recent price increases associated with fuel costs 
may become a material concern in the future.  Therefore, an 
individual may want to consult the Internet (e.g., 
http://tonto.eia.doe.gov/oog/info/wohdp/diesel.asp) to review 
current fuel costs.  The cost data presented here are not meant 
to be all inclusive, but rather should be used with caution and 
only as a guide upon which to base solid decisions.  
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APPENDIX C 

TYPES OF MAINTENANCE AND REHABILITATION ACTIVITIES 

Commonly used land rehabilitation and maintenance practices can 
be divided into several categories depending on project 
objectives or the extent and severity of site degradation.  
These categories involve manipulating undesirable vegetation 
occurring on the site; manipulating physical site 
characteristics; installing physical or biological erosion 
control measures; preparing seedbeds for planting; applying soil 
amendments to enhance soil water retention, nutrient supplying 
capacity, and overall plant growth and development; establishing 
vegetation through direct seeding or transplanting; and 
safeguarding revegetation efforts (e.g., through the use of 
mulch) to ensure the greatest probability of successful 
revegetation. 

Manipulating Existing Vegetation  

Manipulating unwanted or undesirable vegetation is usually 
accomplished by applying selective or nonselective herbicides.  
Selective herbicides kill or damage individual species or groups 
of species with little or no injury to other plant species, 
whereas nonselective herbicides kill or damage all plant 
species.  Both types of herbicides are manufactured in 
formulations (liquids, granules, pellets) that can be sprayed 
directly on foliage or broadcast on the soil surface using 
ground rigs, aircraft, or individual plant application 
techniques (Bovey 1977; Vallentine 1989).  

Table C-1 provides regional cost estimates for the different 
types of herbicide application techniques.  Due to differences 
in herbicide selectivity, mode of action, application rates, 
manufacturing costs, and intended use at individual sites, the 
price of herbicides is not included in these estimates.  
Appendix G, however, provides a list of the most commonly used 
herbicides and purchase prices associated with them.  It should 
be noted that, due to both research and regulatory matters, new 
herbicides are continually coming onto the market and old ones 
are being pulled for various reasons.  The herbicides listed are 
available in 2004 and are labeled for one or several of the 
following uses:  general farmstead, fallow pasture, Conservation 
Reserve Program (CRP) land, and general brush control.  The 
different brand name families of pesticides also have several 
different formulations with different strengths.  Although  



PWTB 200-3-33 
1 JUN 2005 
 
Table C-1.  Regional average costs and ranges for ground and 
aerial application of herbicides. 

 C-2

  Herbicide Application Method 

Region 
 

Estimate 
Type 
 

Ground Applied 
Herbicide* 
($/acre) 

Aerially Applied 
Herbicide* 
($/acre) 

Average 14.28 13.50  
Pacific Coast 

Range 10.00-35.00 12.00-15.00 

Average 12.80 11.60  
Intermountain 

Range 3.00-35.00 4.00-23.00 

Average 6.75 5.07 Northern 
Great Plains  Range 1.00-20.00 2.00-14.00 

Average 10.42 12.40 Southern 
Great Plains  Range 2.50-22.70 2.50-42.69 

Average 9.01 7.13  
Central Lake  

Range 2.50-31.01 4.73-10.00 

Average 7.40 8.40  
Northeast  

Range 5.00-9.00 7.40-10.00 

Average 12.05 5.54  
Humid South  

Range 2.64-30.00 3.04-8.70 

* These estimates do not include the costs of herbicides.  See 
Appendix G for a list of commonly used herbicides and their 
associated purchase prices. 

generic brands may be available at a lower unit cost, it is 
important to compare active ingredients between name-brand and 
generic products.  In addition, as the amount of chemical needed 
increases, the unit cost for the chemical decreases.  For all 
regions, the low end of the cost estimate range represents ideal 
conditions (e.g., large acreages; dry, loamy, level soil 
surfaces; small stature, undesirable herbaceous plant species 
with modest plant densities; reduced application rates; owner-
operated equipment); whereas the high end represents difficult 
conditions (e.g., small acreages; wet, clayey, sloping soil 
surfaces; large stature, undesirable woody species with high 
plant densities; increased application rates; contractor-owned 
and -operated equipment). 

The Intermountain and Pacific Coast regions tended to have 
ground-applied average herbicide application costs that were 
higher when compared with other regions (Table C-1).  This 
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tendency reflects the long distances separating LRAM sites and 
reasonably sized population centers offering custom herbicide 
application in the Intermountain region, and generally higher 
costs of goods and services within the Pacific Coast region.  
The Pacific Coast and the Southern Great Plains regions tended 
to have higher average costs for aerial applied herbicides 
compared with the other regions (Table C-1).  Although aerial 
herbicide application costs in most regions were generally lower 
than ground rig application costs, aerial applicators will not 
usually spray small, disjointed acreages that may characterize 
some LRAM sites. 

Manipulating unwanted or undesirable vegetation can also be 
accomplished through mechanical practices such as bulldozing, 
root plowing, and brushland plowing, which are capable of 
damaging or destroying plant root systems (Vallentine 1989).  
Various tractor-mounted planes, blades, and cultivators can be 
used to sever the roots of trees, shrubs, and associated 
herbaceous perennials below ground.  Root plowing, brush 
plowing, brush and bush hogging, and shredding are grouped under 
“Mechanical Brush Control” in Table C-2.  These practices are 
best adapted to dry, level, sandy/loamy, rock-free sites having 
large-stature trees or shrubs in densities that make other types 
of mechanical treatments impractical (Carlton et al. 1973).  
Wet, sloping, rocky, or clayey sites and larger, more powerful 
tractors (D5 versus D7, for example) contribute to increased 
costs for all regions.   

Due to increased fire frequency and severity in California in 
recent years, the Pacific Coast region tended to have the 
highest costs associated with these vegetation control 
practices.  The higher end of the cost range represents 
activities that use heavy power equipment, such as root plowing, 
whereas the lower end of the cost range represents activities 
such as shredding and chopping. 

Shredding, chopping, and hogging methods are usually less 
effective than other mechanical treatments for controlling 
vegetation.  Repeated treatments are often necessary for 
reasonable control, especially on sites dominated by herbaceous 
perennial, sprouting, or low growing vegetation (Vallentine 
1989).  Increased costs can be expected on sites with steep 
slopes, wet soils, and vegetation types dominated by small trees 
or shrubs. 
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Table C-2.  Regional average costs and ranges for manipulating 
vegetation with mechanical treatments and burning. 

  Type of Vegetation Manipulation 

Region  
 

Estimate 
Type 
 

 
Bulldozing 
($/hr)  

Mechanical 
Brush Control

($/acre) 
Chaining 
($/acre) 

Burning 
($/acre) 

Average  108.62 227.45 28.75 24.96 
Pacific 
Coast  

Range  74.30-162.84 12.00-800.00 10.00-45.00 8.00-75.00 

Average  79.17 26.40 24.67 10.02 
Inter-
mountain  

Range  55.00-125.00 7.00-75.00 15.00-60.00 5.00-25.00 

Average  96.06 20.83 * 9.30 Northern 
Great 
Plains  Range  13.00-160.00 2.50-59.55 * 6.00-14.00 

Average  81.56 42.67 36.55 12.49 Southern 
Great 
Plains  Range  20.00-154.00 5.00-140.00 11.00-69.00 3.80-20.00 

Average  91.47 13.58 * 31.57 
Central 
Lake 

Range  25.00-170.00 3.00-38.02 * 7.17-83.80 

Average  100.14 86.97 * 42.50 
Northeast 

Range  40.00-211.70 6.00-600.00 * 15.00-90.00 

Average  77.24 24.93 * 15.41 
Humid 
South  

Range  30.00-150.00 5.00-100.00 * 5.00-40.00 

*  Indicates data not available or not applicable. 

Chaining and controlled burning are also useful for manipulating 
unwanted or undesirable vegetation (Scifres 1980).  Chaining 
consists of dragging heavy anchor chain behind two tractors 
traveling in a parallel direction and is effective for removing 
even-aged, mature, nonsprouting, single-stemmed tree species.  
Its use is confined primarily to Pacific Coast, Intermountain, 
and Southern Great Plains regions where costs range from $10 to 
$69 per acre (Table C-2), depending on site characteristics and 
tree density.  

Most of the costs associated with controlled burning are related 
to fire control (Bidwell and Masters 1993).  High fuel loads, 
woody vegetation types, rough or dissected topography, close 
proximity to adjacent landowners, and strong regulatory 
requirements all increase controlled burning costs.  In light of 
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these considerations, it is not surprising that the Northeast 
has controlled burning costs well above those for other regions 
(Table C-2). 

Manipulating Site Characteristics 

Many disturbed sites require techniques specifically designed to 
repair gully erosion, modify slope lengths and gradients, 
control the direction and velocity of runoff, and trap and 
retain water in terraces, trenches, and furrows.  Most of these 
techniques require some form of earthwork involving excavation, 
fill material, topsoil, or grading and shaping. 

Table C-3 provides regional cost estimates for these types of 
activities.  Contractor-owned equipment, remoteness of the job 
site, steep slopes, and wet, rocky soils contribute to increased 
earthwork costs.  Long haul distances (greater than 300 ft) over 
unimproved roads with steep grades can significantly increase 
earthwork costs (U.S. Department of Agriculture, Forest Service 
1994) beyond those indicated in Table C-3 and must be estimated 
for each project.  Compared to other regions, excavation and 
fill material costs are highest for the Central Lake, Northeast, 
and Pacific Coast regions.  Altered excavation, storage (if 
required), and spreading will increase the costs associated with 
topsoil for all regions.  Specialized retrieval and storage 
practices are frequently necessary in the Intermountain region 
to salvage the limited topsoil some relatively young, arid soils 
have managed to develop (Buol et al. 1980) (Table C-3).  
Although the Southern Great Plains region tended to have the 
highest average grading and shaping costs, the most expensive 
costs associated with grading and shaping tended to occur in the 
Pacific Coast and Central Lake regions.  Means (2004) presents 
more detailed information concerning estimating costs associated 
with different earthwork equipment and practices.  

Contour terracing, trenching, and furrowing are used to 
intercept and control moderate amounts of runoff, thereby 
conserving rainfall and reducing the potential for accelerated 
erosion and sedimentation (Laflen et al. 1985).  Terraces and 
trenches can be classified by alignment, cross section, grade, 
and outlet.  They may or may not be parallel, may or may not be 
vegetated, may be level or on a grade, and may have surface or 
underground outlets, both, or neither (Laflen et al. 1985).  
Cost data indicate that terracing and trenching are generally 
more expensive in the Northeast and Pacific Coast regions (Table 
C-3) when compared with other regions.  
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Table C-3.  Regional average costs and ranges for earthwork 
associated with manipulating site characteristics. 

 C-6

 Type of Earthwork  

Region 
 

Estimate 
Type 

 

Excavation 
or Fill 
Material 
($/cy)*  

Topsoiling
($/cy) 

Grading and 
Shaping 
($/acre) 

Terracing 
($/lf)* 

Furrowing 
($/acre) 

Trenching
($/lf) 

Average  4.19 21.95 321.95 0.96 12.13 5.91
Pacific 
Coast  

Range  1.25-12.29 17.32-
30.94 50.00-1000.00 0.71-1.20 11.25-13.25 1.45-10.00

Average  2.15 4.49 205.12 0.66 16.00 1.09Inter-
mountain Range  1.25-4.00 2.88-6.10 50.00-435.60 0.58-0.74 12.00-20.00 0.73-1.45

Average  2.01 2.64 327.63 0.95 17.00 1.95Northern 
Great 
Plains Range  1.00-8.06 1.39-10.50 225.00-600.00 0.35-1.82 12.00-22.00 0.20-3.83

Average  3.51 2.18 339.00 0.91 11.48 1.24Southern 
Great 
Plains Range  1.00-22.25 0.93-3.00 178.00-500.00 0.34-5.00 3.00-21.00 0.30-4.00

Average  8.29 8.62 240.46 3.29 ** 1.52Central 
Lake  Range  1.50-50.00 0.60-45.00 127.69-1120.38 0.80-8.00 ** 0.50-6.73

Average  6.95 19.03 194.38 3.31 ** 3.29
Northeast 

Range  0.10-41.81 1.91-95.00 100.00-300.00 0.35-5.00 ** 3.00-3.57

Average  2.70 6.14 277.70 0.92 ** 1.66 Humid 
South 

Range  1.10-12.20 2.00-15.90 75.00-600.00 0.30-1.60 ** 0.50-4.43 

*  cy = cubic yard; lf = linear foot  
** Indicates data not available or not applicable.  

Contour furrowing, on the other hand, is a shallower and less 
disruptive soil surface manipulation than terracing and 
trenching.  Furrows have been successfully used to control 
moderate amounts of runoff, improve infiltration, and increase 
the amount of water available for plant growth in the western 
United States (Vallentine 1989).  It should be noted that 
seeding can often be combined with a shallow furrowing operation 
on many areas if site conditions and seasonal climatic 
constraints permit.  Contour furrowing practices are higher in 
cost for the Intermountain and Northern Great Plains regions 
(Table C-3).  Increased soil water contents, soil water depth, 
biomass production, rooting depth, and resultant prolonged green 
growth periods following rangeland furrowing are responsible for 
the widespread use and resultant lower costs observed in the 
Southern Great Plains.   
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Biological and Physical Erosion Control Practices 

 C-7

Following manipulation of existing vegetation and site 
characteristics, it is often desirable to install biological and 
physical erosion control practices that maintain site integrity 
prior to or concurrent with revegetation efforts.  Two of the 
more common biological erosion control practices are grassed 
waterways and vegetative filter strips.  Grassed waterways 
provide an energy dissipating vegetative mat over which 
deliberately concentrated runoff can flow without causing 
excessive erosion (Laflen et al. 1985).  Grassed waterway costs 
include associated earthwork (grading/shaping), seedbed 
preparation, soil amendments, and seed from species adapted for 
this purpose.  Regions with higher average annual precipitation 
and greater probability for high intensity precipitation events, 
such as the Central Lake, Northeast, and Humid South regions 
generally have increased grassed waterway costs (Table C-4).  
Higher costs can be expected on remote sites with steep slopes 
and unfavorable soil conditions (e.g., wet, clayey, or rocky).  
Cost ranges shown in Table C-4 illustrate this variability due 
to adverse site characteristics and remoteness. 

Table C-4.  Regional average costs and ranges for biological 
erosion control practices. 
 Type of Practice 

Region  Estimate Type 
Grassed Waterways 

($/acre) 
Filter Stripping 

($/acre) 

Average 866.67 112.20 
Pacific Coast 

Range 100.00-2000.00 12.00-300.00 

Average 925.00 78.33 
Intermountain 

Range 350.00-1500.00 5.00-200.00 

Average 1278.38 42.33 Northern Great 
Plains Range 500.00-2600.00 20.00-75.00 

Average 504.57 73.33 Southern Great 
Plains Range 150.00-750.00 10.00-110.00 

Average 1438.50 95.33 
Central Lake 

Range 377.00-2500.00 12.00-175.00 

Average 1437.50 272.95 
Northeast 

Range 600.00-2750.00 12.00-600.00 

Average 1721.24 172.78 
Humid South 

Range 943.00-2878.33 60.30-455.00 
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Vegetative filter stripping with annual or perennial species 
that have the ability to quickly germinate and subsequently 
develop extensive root systems offers a means to slow runoff 
velocity and trap suspended sediment behind the upslope side of 
vegetation strips.  Filter stripping costs include seedbed 
preparation and seed.  Increased costs can be expected on 
longer, steeper, or more unstable slopes that require strips to 
be planted closer together for effectiveness.  This increased 
cost is especially true for regions prone to high intensity 
rainfall such as the Northeast and Humid South (Table C-4).  

Physical erosion control practices include diversion ditches, 
sediment retention ponds, gabions, riprap, and sediment fencing.  
All of these practices are directed towards diverting runoff to, 
or concentrating flow on, areas less prone to erosion, reducing 
runoff volumes and velocities, or trapping suspended sediments 
before they move off-site (Laflen et al. 1985).  Installation 
costs for diversions and sediment retention ponds were higher in 
the Pacific Coast than in other regions (Table C-5).  The 
Central Lake region had the highest average cost for installing 
gabions, the Northeast had the highest average cost for riprap, 
and the Northern Great Plains had the highest average cost for 

Table C-5.  Regional average costs and ranges for physical 
erosion control practices. 
 Type of Practice 

Region 
 

Estimate 
Type 
 

Diversion 
Ditches 
($/lf)* 

Sediment 
Retention 
Ponds  

($/cy)* 
Gabions  
($/cy) 

Riprap 
($/cy) 

Sediment 
Fence 
($/lf) 

Average 5.94 11.98 122.50 33.15 2.19Pacific 
Coast Range 1.20-20.00 4.00-24.80 100.00-145.00 23.33-61.61 1.15-3.98

Average 2.07 2.57 130.00 36.67 3.15Inter-
mountain Range 0.50-4.00 0.98-6.00 85.00-240.00 20.00-50.00 2.08-3.74

Average 1.34 2.01 128.06 36.05 3.70Northern 
Great 
Plains Range 1.00-2.70 1.00-8.06 71.41-157.50 11.00-65.19 0.34-10.00

Average 1.24 5.49 135.77 44.71 2.91Southern 
Great 
Plains Range 0.30-4.00 1.00-13.00 62.30-215.00 22.25-80.00 1.00-3.58

Average 2.86 3.39 141.30 36.76 1.73Central 
Lake Range 1.25-4.50 1.00-10.00 130.78-160.00 10.71-141.65 0.63-4.00

Average 4.06 4.13 117.50 46.37 2.30
Northeast 

Range 1.50-10.00 2.00-14.40 110.00-125.00 13.30-100.00 0.60-10.00

Average 1.93 4.92 117.11 26.95 2.02Humid 
South Range 0.73-5.30 1.65-14.05 86.61-150.00 10.65-87.50 1.00-5.00

* cy = cubic yard; lf = linear foot  
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installing sediment fence (Table C-5).  Data regarding physical 
erosion control materials and structures such as cabled and tri-
lock blocks, flumes, chutes, and culverts are not presented due 
to their cost variability.  The costs associated with these 
materials and structures are probably best approached on a 
project-specific basis using vendor, contractor, or engineering 
specifications. 

Seedbed Preparation 

Choosing a seedbed preparation method depends on several site-
specific criteria including slope, kinds and amounts of existing 
vegetation, and soil type, depth, texture, chemistry, and 
stoniness (Vallentine 1989).  More common methods involve using 
fire, herbicides, and mechanical farming implements.  Fire and 
herbicidal methods use direct seeding into vegetation that has 
been recently burned or sprayed.  These methods are often lower 
in cost than mechanical seedbed preparation; however, they have 
distinct disadvantages that preclude their widespread use.  
Heterogeneous burns due to insufficient fuel loads, competitive 
vegetation that sprouts in response to fire, and potential soil 
crusting problems limit the applicability and success of fire as 
a seedbed preparation tool (Vallentine 1989).  Lack of complete 
kill, residue toxicity, or excessive dead mulch and litter from 
sprayed vegetation may subject newly planted seedlings to 
herbicide stress and undue competition for light, nutrients, and 
water that can result in seeding failure.  If the above 
disadvantages can be overcome, fire and herbicides are effective 
seedbed preparation methods.  Regional cost estimates associated 
with these methods are presented in Tables C-1 and C-2. 

Seedbed preparation methods involving mechanical farming 
implements include subsoiling, chiseling, moldboard plowing, 
offset disking, and tandem disking.  Subsoiling and chiseling 
are deep tillage operations designed to break or shatter 
compacted soil layers that can inhibit germination, root 
development, and moisture infiltration (Brady 1980).  Chiseling 
is less expensive than subsoiling due to shallower depths of 
implement operation and reduced power requirements.  Regional 
cost estimates for subsoiling and chiseling are shown in Table 
C-6.  Wet, rocky soils, steeper slopes, and greater depths of 
subsoiling or chiseling necessary to break up compacted soil 
layers contribute to increased costs.  The generally higher 
costs of goods and services in the Pacific Coast and Northeast 
resulted in higher average costs for subsoiling and chiseling in 
these regions compared with the other regions (Table C-6).  
Moldboard plowing, offset disking, and tandem disking are  
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Table C-6.  Regional average costs and ranges for seedbed 
preparation practices. 

 C-10

  Types of Seedbed Preparation 

Region  
Estimate 

Type 
 

Subsoiling
($/acre) 

 
Chiseling 
($/acre) 

Moldboard 
Plowing 
($/acre) 

Offset 
Disking 
($/acre) 

Tandem 
Disking 
($/acre) 

Average 39.00 23.88 * 17.00 18.46Pacific 
Coast  

Range 20.00-75.00 10.00-50.00 * 14.00-25.00 7.00-24.51

Average 18.18 14.13 16.35 11.01 9.63Inter-
mountain  Range 12.00-22.00 5.00-30.00 7.00-28.00 8.00-15.00 3.27-20.00

Average 18.18 10.50 14.51 12.43 9.63Northern 
Great 
Plains  Range 4.00-55.00 3.00-20.00 2.75-38.00 2.00-55.00 2.00-45.00

Average 12.12 9.47 12.23 7.11 10.55Southern 
Great 
Plains  Range 4.00-30.00 3.50-21.00 5.00-16.00 4.00-15.00 3.00-25.00

Average 13.49 10.88 14.20 11.06 9.15Central 
Lake  Range 7.00-25.00 5.00-30.00 6.00-30.00 6.00-30.00 4.00-25.00

Average 22.10 14.73 15.18 12.32 11.63
Northeast 

Range 5.55-50.00 4.32-37.00 7.50-20.50 4.00-20.00 3.00-25.00

Average 21.50 11.68 14.21 12.47 12.00Humid 
South  

Range 7.43-85.00 2.50-37.00 5.00-40.00 6.26-30.00 2.00-35.00

* Indicates data not available or not applicable. 

shallower tillage operations that can be used alone or in 
combination with subsoiling or chiseling, depending on site 
characteristics.  All three practices are capable of reducing or 
eliminating existing vegetation and seed supplies of undesirable 
competing species while providing conditions conducive to seed 
germination and plant establishment (Vallentine 1989).  
Moldboard plowing has the greatest power requirements and is, 
therefore, more expensive than offset or tandem disking (Table 
C-6).  Moldboard plows are ineffective on hard, rocky, or clayey 
soils, making them far less versatile than offset or tandem 
disks, which are better adapted to unfavorable soil and 
vegetative conditions associated with noncultivated sites.  For 
these reasons, moldboard plowing rarely occurs in the Pacific 
Coast region; therefore, cost data for this particular type of 
operation were not available.  The Intermountain region, 
characterized by long distances to LRAM sites and reduced 
equipment availability associated with small population centers, 
had the highest average cost for moldboard plowing compared with 
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other regions.  Offset disking is generally more expensive than 
tandem disking (Table C-6), but does a better job of killing and 
mulching existing vegetation with one pass of the implement 
(Vallentine 1989).  As with subsoiling and chiseling, higher 
costs for offset and tandem disking were observed for the 
Pacific Coast region (Table C-6).  Well-developed farming 
enterprises in the Southern Great Plains, Northern Great Plains, 
and Central Lake regions with greater equipment availability 
generally result in lower mechanical seedbed preparation costs 
when compared to other regions (Table C-6).   

Soil Amendments 

Normal plant growth depends on the nutrient-supplying capacity 
of soil to support and maintain critical physiological 
functions.  Disturbed, degraded, and eroded soils are frequently 
lower in organic matter and other essential nutrients than their 
undisturbed counterparts (Aguilar et al. 1988; Davidson and 
Ackerman 1993) and usually require the addition of supplemental 
fertilizer to encourage and sustain plant growth.  Soil tests 
should be used to determine the kinds and amounts of nutrients 
that need to be added to the soil through fertilization.  

Regional cost estimates for broadcasting and banding fertilizer 
are given in Table C-7.  Because each LRAM site will have 
different fertilizer requirements, the price of fertilizers is 
not included in these estimates.  Local feed and seed dealers or 
U.S. Department of Agriculture, Natural Resources Conservation 
Services personnel can provide up-to-date fertilizer price 
information based on site-specific soil test recommendations.  

Broadcasting fertilizer on the soil surface is the most widely 
used application technique.  It is less expensive than banding, 
which involves placing narrow, continuous bands of fertilizer 
below the soil surface (Table C-7).  Although banding is a more 
expensive technique, it can reduce phosphorus fertilizer costs 
because it reduces fertilizer surface areas exposed to the soil, 
thereby proportionally reducing the amount that becomes 
essentially unavailable for plant uptake through fixation on 
soil colloids (Alexander 1977; Brady 1980).  In general, the 
high end of the range can be used as an estimate for banding 
fertilizer costs and the low end of the range can be used as an 
estimate for broadcasting fertilizer.  Broadcasting and banding 
costs, like those associated with seedbed preparation, were 
highest in the Pacific Coast region.  The highly established 
farming enterprises in the Southern and Northern Great Plains 
regions result in lower costs for these operations compared with 
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other regions.  The costs of these procedures vary depending on 
job size, application rates, slope steepness, and soil moisture 
content and rockiness (Table C-7).  

Table C-7.  Regional average costs and ranges for soil amendment 
application. 

  Types of Amendments 
 
 

Region  

 
Estimate 
Type 

Fertilizer, 
Broadcasted, or 

Banded  
($/acre) 

 
Limestone and 

Gypsum*  
($/acre) 

 
Nontraditional 
Materials** 

($) 

Average 13.65 28.99 44.80/acre  
Pacific 
Coast  Range 5.00-32.00 5.00-75.00 12.00-100.00/acre 

Average 7.11 40.56 9.05/acre  
Inter-
mountain  Range 3.50-12.00 3.50-75.00 1.75-18.00/acre 

Average 4.35 336.47 60.42/hour Northern 
Great 
Plains  Range 0.50-25.00 225.88-498.30 6.00-175.00/hour 

Average 6.47 23.55 4.62/ton Southern 
Great 
Plains  Range 1.00-28.00 2.00-60.00 1.60-7.75/ton 

Average 6.90 19.73 82.97/hour  
Central 
Lake  Range 1.00-35.00 2.00-90.00 35.00-156.61/hour 

Average 6.66 35.80 38.46/hour  
Northeast  

Range 2.57-10.00 5.00-100.00 10.00-90.00/hour 

Average 6.69 51.27 27.83/hour  
Humid South 

Range 2.50-25.00 3.00-195.00 7.75-45.00/hour 

*  Within regions, the lower end of the cost range excludes amendment costs, 
whereas the higher end apparently includes amendment costs.  For the Northern 
Great Plains, however, the entire price range appears to include amendment 
costs. 
** These may include municipal sludge, papermill wastes, compost, poultry 
litter, livestock manure, and food manufacturing wastes. 

Extreme soil acidity or alkalinity have adverse effects on seed 
germination and plant growth.  Correcting these problems is 
often accomplished by applying agricultural lime to acid soils 
and gypsum or sulfur to alkaline soils (Brady 1980).  Soil tests 
should be used to determine the kinds and amounts of amendments 
needed to correct acidity and alkalinity problems.  

Table C-7 also provides regional cost estimates for applying 
amendments necessary to adjust soil pH.  Variability of the 
site-specific conditions leads to distinctions in the kinds and 
amounts of lime, gypsum, or sulfur needed to correct a given 
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problem.  The low end of the cost range excludes amendment 
costs, and thus consists only of the labor and equipment 
associated with the application.  However, the significantly 
higher costs obtained for the Northern Great Plains compared 
with the other regions appears to include the cost of the 
materials and custom application.  The Humid South, where soil 
acidity problems are common, tends to have greater costs for 
applying lime compared with other regions. 

Depending on region and proximity to various production, 
manufacturing, or processing facilities, various sources of 
nontraditional soil amendments may be available that can 
complement or reduce the amounts of commercially produced 
fertilizer required to build soil fertility.  These amendments 
include papermill wastes, municipal sludge, compost, poultry 
litter, livestock manures, and food processing wastes.  
Amendments can be a valuable contribution to most LRAM projects, 
and their availability and use should be thoroughly explored.  
In addition to supplying soil nutrients, many of these soil 
amendments can also build soil organic matter, improve soil 
aggregate stability and resistance to erosion, and increase 
water holding capacity (Sharpley et al. 1993; Campbell et al. 
1994; Feagley et al. 1994; Pichtel et al. 1994).  Table C-7 
provides some very limited data concerning regional cost 
estimates associated with nontraditional soil amendments.  It 
should be noted that the cost data were obtained in various 
units (e.g., acres, hours, tons).  Based on the costs obtained, 
it is assumed that these costs include the amendment and its 
loading, transportation, and subsequent spreading.  Because of 
the extreme variability in nontraditional amendment type, 
source, availability, and desirability, these costs are rough 
approximations only and should not be used in any formal project 
cost-estimating activity. 

Revegetation 

Rapid reestablishment of a vegetative ground cover is paramount 
in many LRAM projects to maintain site integrity and prevent 
further erosion.  Re-establishing vegetation can be accomplished 
through direct seeding, hydroseeding, or transplanting of 
species adapted to general climatic and edaphic conditions of 
the site.  Direct seeding techniques include drill seeding, 
hydroseeding, and broadcasting seed onto soil surfaces using 
ground equipment or aircraft.  In the past, it was recommended 
that, if possible, drill seeding should always take place in 
prepared seedbeds.  However, the emergence of “no-till” drill 
seeders capable of planting on “nonprepared” seedbeds with 
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favorable yields renders the prior recommendation obsolete.  
Nevertheless, broadcasting seed should be considered only in 
situations where there is some assurance that sown seeds can be 
covered with soil to increase the probability of successful 
revegetation (Vallentine 1989). 

Drill seeding uniformly distributes and covers seed at the 
proper planting depth in a single farming operation, resulting 
in enhanced germination, establishment, and stand uniformity 
when compared with broadcasting and hydroseeding.  Broadcasting 
and hydroseeding may, however, be the only means of seeding on 
remote or inaccessible sites where rough terrain, steep slopes, 
and wet or rocky soils make seedbed preparation and drill 
seeding impractical.  Table C-8 provides regional cost estimates 
for drill seeding, hydroseeding, and broadcasting seed with 
ground equipment and aircraft.  Due to regional differences in 
species adaptability and availability, the price of seed is not 
included in cost estimates for drill seeding and broadcasting.  
Cost estimates for hydroseeding, on the other hand, include the 
price of regionally adapted seed, starter fertilizer, and mulch.  

Table C-8.  Regional average costs and ranges for revegetation 
using direct seeding methods. 
 Types of Direct Seeding Methods 

Region  
Estimate 
Type  

Drill 
Seeding 
($/acre) 

Broadcast 
Seeding 
($/acre) 

Aerial 
Seeding  
($/acre) 

 
Hydroseeding 
($/acre) 

Average 16.06 9.50 19.87 1930.00Pacific 
Coast Range 10.00-25.00 6.00-15.00 15.00-26.64 1500.00-2360.00

Average 12.49 6.75 21.25 1136.10Inter-
mountain Range 5.00-25.00 6.00-8.00 14.00-30.00 697.00-2360.00

Average 11.05 4.91 21.17 2008.60Northern 
Great 
Plains Range 3.00-20.00 3.75-7.47 5.00-30.00 774.40-5808.00

Average 9.24 6.13 14.66 1308.21Southern 
Great 
Plains Range 3.00-20.00 3.00-10.00 3.00-23.68 600.00-6534.00

Average 12.47 6.67 8.51 1143.24Central 
Lake Range 5.00-25.00 2.00-18.00 4.50-12.29 600.00-3485.00

Average 12.17 8.00 17.25 2037.28
Northeast 

Range 3.00-18.00 2.50-11.00 12.00-33.00 1913.00-2613.60

Average 10.80 8.55 9.00 1314.25
Humid South 

Range 4.00-16.67 6.00-12.00 6.00-12.00 756.98-2000.00
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Drill seeding costs were highest in the Pacific Coast and 
Intermountain regions where the more unfavorable site conditions 
associated with rangeland revegetation projects result in 
increased prices (Table C-8).  Conversely, drill seeding costs 
were lowest in the Southern Great Plains region where favorable 
site conditions associated with production agriculture result in 
lower prices.  Broadcast seeding costs were highest in the 
Pacific Coast due to generally higher costs of goods and 
services.  Aerial seeding costs were highest in the 
Intermountain region due to long distances to LRAM sites.  
Uneven seed distribution and poorer germination responses 
associated with either form of broadcasting often require 
increased seeding rates compared to drill seeding.  Although 
hydroseeding is extremely expensive and should be restricted to 
LRAM sites for which no other alternatives exist, the price of 
hydroseeding has dropped in price the last 10 years as more 
hydroseeding companies enter the marketplace (Table C-8). 

Table C-9.  Regional average costs and ranges for revegetation 
using transplants. 
 Types of Plant Materials Available for Transplanting  

Region  
 

Estimate 
Type 
 

Trees and 
Shrubs, Bare 

Root 
($/plant) 

Trees and 
Shrubs, 

Containerized
($/plant) 

Grass Sods 
($/sy)* 

Grass Stolons 
and Rhizomes
($/acre) 

Average 0.98 3.55 3.09 **  
Pacific 
Coast  Range 0.17-2.00 0.18-12.03 1.35-5.60 ** 

Average 1.70 6.40 2.48 **  
Inter 
mountain  Range 0.24-4.00 0.82-15.00 1.35-3.60 ** 

Average 1.50 3.28 4.50 ** Northern 
Great 
Plains  Range 0.19-3.31 0.70-10.50 1.00-9.18 ** 

Average 1.06 5.49 4.04 86.88Southern 
Great 
Plains  Range 0.55-1.60 1.05-15.00 3.09-4.90 45.00-200.00

Average 0.78 5.35 4.65 **  
Central 
Lake  Range 0.04-10.00 0.55-12.77 2.38-10.25 ** 

Average 0.73 0.78 2.85 **  
Northeast  

Range 0.04-1.41 0.17-1.41 1.98-4.86 ** 

Average 0.22 1.71 3.83 77.25 
Humid South  

Range 0.03-0.95 0.07-13.45 1.16-7.74 42.00-150.00

* sy = square yard  
** Indicates data not available or not applicable  

 C-15



PWTB 200-3-33 
1 JUN 2005 
 
Under special circumstances or within some vegetation types, it 
may be desirable to transplant vegetation rather than establish 
it from seed.  This is especially true for many shrubs and trees 
that, because of their highly specific germination requirements 
and/or slow growth characteristics, probably would not or could 
not establish from seed on many LRAM sites.  

Cost estimates for transplanting bare root and containerized 
tree and shrub saplings/seedlings vary significantly within and 
between regions (Table C-9) depending on species, growth and 
maintenance requirements, age, and size.  It should be noted 
that, for many species, costs can significantly exceed those 
presented in Table C-9 and reliable estimates should be based on 
site-specific recommendations and requirements.  Desirable, 
intensively managed, greenhouse grown species with exacting 
germination and growth requirements will be more expensive to 
purchase and transplant than fast-growing species raised in 
outdoor flats.  Containerized plants, regardless of species, 
age, or size, will be more expensive than bare root counterparts 
(Table C-9) due to increased survivability following 
transplantation (Utah Agricultural Experiment Station 1979; 
Blauer et al. 1993) and the ease with which they can be 
transported, handled, and mechanically planted.  Transplanting 
the very limited selection of trees and shrubs adapted to the 
arid/semiarid Intermountain region (Blauer et al. 1993) results 
in the highest average costs compared to other regions (Table C-
9) because water is usually applied to individual plants 
following transplanting to increase chances for long-term 
survival (Pendleton et al. 1992).  Under exceptionally arid 
conditions, irrigating plants for several weeks after 
transplanting may be essential for plant survival (Utah 
Agricultural Experiment Station 1979).  Conversely, the greater 
selection of trees and shrubs adapted to Northeast, Humid South, 
and Central Lake regions, where water application following 
transplanting is usually not required for survival, generally 
results in lower costs.  

Grass stolons, rhizomes, or sod are occasionally transplanted in 
place of seeding to establish vegetation on disturbed sites.  
Bermudagrass [Cynodon dactylon(L.) Pers.] is the most common 
grass established by this method (Burton and Hanna 1985) and is 
used primarily in the Southern Great Plains and Humid South 
regions (Table C-9).  Other rhizomatous and stoloniferous 
grasses can be of local importance but cost estimates for 
transplanting them are not readily available.  Grass sod is 
frequently used in small urban landscaping projects where 
anticipated benefits outweigh transplanting costs.  On larger 
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LRAM projects that will be less intensively managed, grass sod 
transplanting costs are probably prohibitive except under very 
specific circumstances.  These grass transplanting options are 
all significantly more expensive than seeding (Tables C-8 and 
C-9) and should be restricted to sites where no viable 
alternatives exist. 

Safeguards for Revegetation Success 

Immediately following a revegetation effort, surface mulching is 
often needed to protect the site from further erosion until 
recently seeded or transplanted vegetation becomes established.  
Surface mulches can impede runoff and erosion, increase 
available soil water, lower soil temperatures, reduce 
evaporation, and conserve moisture available to plant roots 
(Hungerford and Babbitt 1987).  Straw or hay, generally applied 
at a rate of 2 tons/acre, is the most common surface mulching 
practice.  To ensure that mulches remain on recently revegetated 
areas, application is usually followed by disking or crimping 
the mulch into the soil surface with various farm implements to 
prevent mass movement (Utah Agricultural Experiment Station 
1979).  Under extreme conditions, fabrics and netting stapled 
over mulches are used to hold it in place.  Regional cost 
estimates for mulching and fabrics/netting are shown in Table C-
10.  The cost of fabrics and netting are presented separately 
and should be added to the cost of the mulch and its application 
(Table C-10).  Costs vary depending on mulch availability and 
slope steepness, which affects equipment selection and 
application method (blower versus hand application). 

Various chemical tackifiers are also used in place of disking, 
crimping, fabrics, and netting to hold mulches in place.  
However, these costs are generally significantly higher than 
those associated with mulching followed by disking (data not 
shown).  

Gravel can also be used as a mulching material, although it is 
more frequently used as a deep, permanent mulch that prevents 
plant growth or as an erosion control material.  Thin layers of 
gravel are effective for controlling wind erosion on highly 
susceptible revegetated sites due to increased soil surface 
coverage and roughness (Fryrear and Bilbro 1994).  Provided the 
gravel layer is not thick and continuous, plant germination and 
establishment should not be compromised.  Table C-10 provides 
regional cost estimates for gravel.  Remoteness of the job site, 
proximity to quarries, and gravel size contribute to price 
variability.  Generally, gravel is too expensive for use on 
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large revegetated areas requiring mulching for enhanced plant 
establishment, water conservation, and wind erosion control.  
Therefore, other alternatives should be investigated.   

Table C-10.  Regional average costs and ranges for materials to 
safeguard revegetation success. 
 Types of Safeguarding Materials  

Region 
 

 
Estimate 
Type 
 

Straw/Hay Mulch
($/acre) 

Gravel Mulch 
($/cy)* 

Fabrics and 
Netting 
($/sy)** 

Average 412.03 16.23 1.64Pacific 
Coast  

Range 20.00-2176.19 8.00-20.00 0.90-2.25

Average 304.00 19.33 3.55Inter 
mountain  Range 23.00-1450.00 18.00-20.00 1.25-7.65

Average 666.66 23.48 2.09Northern 
Great 
Plains  Range 25.00-4263.00 10.00-40.00 0.50-5.78

Average 426.98 18.50 1.32Southern 
Great 
Plains  Range 115.00-1100.00 12.00-25.00 0.60-3.95

Average 610.62 25.07 1.78Central 
Lake  Range 197.75-1936.00 18.00-28.94 0.53-5.00

Average 845.93 15.46 3.05
Northeast  

Range 200.00-3190.00 5.00-85.00 0.60-5.00

Average 390.95 18.78 2.29
Humid South  

Range 19.66-2000.00 6.00-61.80 0.36-6.75

*  cy = cubic yard  
** sy = square yard  
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APPENDIX D 

SUMMARY 

This report provides current, regionally based cost estimates 
for component activities associated with rehabilitation and 
maintenance of Army training lands.  Data used to prepare these 
estimates were obtained from numerous Federal, State, and 
private agencies involved in similar types of activities.  
Although exceptions were numerous, land rehabilitation and 
maintenance costs are generally higher within Pacific Coast, 
Northeast, and Intermountain regions.  This is a reflection of 
the higher costs of goods and services in Pacific Coast and 
Northeast regions, and greater distances to job sites coupled 
with reduced equipment availability and generally poorer soil 
conditions in the Intermountain region.  Lowest land 
rehabilitation and maintenance costs were generally observed 
within Northern Great Plains, Southern Great Plains, and Central 
Lake regions.  Well-developed agricultural production 
enterprises within these regions result in greater equipment 
availability, higher proportions of experienced, agriculturally 
oriented contractors and vendors, and reduced costs.  

Land rehabilitation and maintenance costs can and do vary 
significantly within and between regions due to differences in 
climate, geology, soils, vegetation types, remoteness of job 
sites, project size, skilled labor sources, contract types, and 
equipment availability and ownership.  Therefore, data in this 
report should be used with caution and only as a general 
reference for decisionmaking.  Actual cost estimates presented 
in this report will change with time and may require periodic 
update to remain current.  Relative costs, the ratio of prices 
between similar types of activities (e.g., drill seeding versus 
broadcast seeding), should, however, remain relatively constant 
over time, ensuring their future applicability. 

 



PWTB 200-3-33 
1 JUN 2005 
 

APPENDIX E 

GENERAL REFERENCES 

Aguilar, R., E.F. Kelly, and R.H. Heil, “Effects of Cultivation 
on Soils in Northern Great Plains Rangeland,” Soil Science 
Society of America Journal, No. 52 (1988), pp 1081-10850. 

Alexander, M., Introduction to Soil Microbiology (John Wiley & 
Sons, 1977). 

A.C.E., Architects, Contractors, and Engineers Guide to 
Construction Costs, 35th Edition (BNI Publications, 2004). 

Bidwell, T.G., and R.E. Masters, Using Prescribed Fire in 
Oklahoma, Circular E-297 (Oklahoma Cooperative Extension 
Service, Oklahoma State University, 1993).  

Blauer, A.C., E.D. McArthur, R. Stevens, and S.D. Nelson, 
Evaluation of Roadside Stabilization and Beautification 
Plantings in South-Central Utah, Research Paper INT-462 (U.S. 
Department of Agriculture, Forest Service, Inter-mountain 
Research Station, March 1993).  

Bovey, R.W., Response of Selected Woody Plants in the United 
States to Herbicides, Agricultural Handbook 493 (U.S. Department 
of Agriculture, Agricultural Research Service, 1977).  

Brady, N.C., The Nature and Properties of Soils, Eighth Edition 
(Macmillan Publishing Company, Inc., 1980).  

Buol, S.W., F.D. Hole, and R.J. McCracken, Soil Genesis and 
Classification, Second Edition (Iowa State University Press, 
1980).  

Burton, G.W., and W.W. Hanna, Forages, The Science of Grassland 
Agriculture (Iowa State University Press, 1985), pp 247-254. 

Campbell, A.G., R.L. Folk, and R.R. Tripepi, “Amended and 
Composted Log Yard Fines as a Growth Medium for Crimson Clover 
and Red Top Grass,” Communications in Soil Science and Plant 
Analysis, No. 25 (1994), pp 2439-2454. 

Carlton, H.H., G.H. Abernathy, C.C. Yarbrough, and D.K. Gardner, 
“Rootplowing and Seeding Arid Rangelands in the Southwest,” 
Journal of Range Management, No. 26 (1973), pp 193-197.  



PWTB 200-3-33 
1 JUN 2005 
 
Davidson, E.A., and I.L. Ackerman, “Changes in Soil Carbon 
Inventories Following Cultivation of Previously Untilled Soils,” 
Biogeochemistry, No. 20 (1993), pp 161-193.  

Diersing, V.E., and W.D. Severinghaus, The Effects of Tactical 
Vehicle Training on the Lands of Fort Carson, CO-An Ecological 
Assessment, Technical Report (TR) N-85/03/ADA152142 (U.S. Army 
Construction Engineering Research Laboratories [USACERL], 
December 1984).  

Feagley, S.E., M.S. Valdez, and W.H. Hudnall, “Papermill Sludge, 
Phosphorus, Potassium, and Lime Effect Clover Grown on a Mine 
Soil,” Journal of Environmental Quality, No. 23 (1994), pp 759-
765.  

Fryrear, D.W., and J.D. Bilbro, Managing Agricultural Residues 
(Lewis Publishers, 1994), pp 7-17.  

Goran, W.D., L.L. Radke, and W.D. Severinghaus, An Overview of 
the Ecological Effects of Tracked Vehicles on Major U.S. Army 
Installations, Technical Report (TR) N-142/ADA126694 (USACERL, 
February 1983).  

Hungerford, R.D., and R.E. Babbitt, Overstory Removal and 
Residue Treatments Affect Soil Surface, Air, and Soil 
Temperature:  Implications for Seedling Survival, Research Paper 
INT-377 (U.S. Department of Agriculture, Forest Service, 
Intermountain Research Station, March 1987).  

Johnson, F.L., “Effects of Tank Training Activities on Botanical 
Features at Fort Hood, Texas,” Southwest Naturalist, No. 27 
(1982), pp 309-314.  

Laflen, J.M., R.E. Highfill, M. Amemiya, and C.K. Mutchler, Soil 
Erosion and Crop Productivity (American Society of Agronomy, 
Inc., 1985), pp 432-440.  

Means Site Work and Landscape Cost Data, 23rd Annual Edition, 
2004 (R.S. Means Co., Inc., 2003). 

Pendleton, R.L., N.C. Frischknecht, and E.D. McArthur, Long-term 
Survival of 20 Selected Plant Accessions in a Rush Valley, Utah, 
Planting, Research Note INT-403 (U.S. Department of Agriculture, 
Forest Service, Intermountain Research Station, May 1992).  

Pichtel, J.R., W.A. Dick, and P. Sutton, “Comparison of 
Amendments and Management Practices for Long-Term Reclamation of 

 E-2



PWTB 200-3-33 
1 JUN 2005 
 
Abandoned Mine Lands,” Journal of Environmental Quality, No. 23 
(1994), pp 766-772.  

Scifres, C.J., Brush Management, Principles and Practices for 
Texas and the Southwest (Texas A&M University Press, 1980). 

Sharpley, A.N., S.J. Smith, and W.R. Bain, “Nitrogen and 
Phosphorus Fate From Long-Term Poultry Litter Applications to 
Oklahoma Soils,” Soil Science Society of America Journal, No. 57 
(1993), pp 1131-1137.  

U.S. Department of Agriculture, Natural Resources Conservation 
Service, Land Resource Regions and Major Land Resource Areas of 
the United States, Agriculture Handbook 296, December 1981.  

U.S. Department of Agriculture, Forest Service, Cost Estimating 
Guide for Road Construction, Region 4, 1994.  

U.S. Department of the Army, Training Circular (TC) 25-1, 
Training Land, (Headquarters, Department of the Army 
[HQDA],1978.  

U.S. Department of the Army, Facilities Engineering and Housing 
Annual Summary of Operations, Fiscal Year 1989 (Office of the 
Assistant Chief of Engineers, U.S. Army Engineering Housing and 
Support Center (USAEHSC, 1989). 

Utah Agricultural Experiment Station, Selection, Propagation, 
and Field Establishment of Native Plant Species on Disturbed 
Arid Lands, Bulletin 500 (Institute for Land Rehabilitation, 
1979).  

Vallentine, J.F., Range Development and Improvements, Third 
Edition (Academic Press Inc., 1989).   

 E-3



PWTB 200-3-33 
1 JUN 2005 
 

APPENDIX F 

REFERENCE LIST FOR COST DATA SOURCES 

General Cost Information 

Trotti, J. “Hydraulic Seeding and Stabilization.” (1999-2001). 
Erosion Control, November/December 2000. Retrieved 15 June 2004:  

<http://www.forester.net/ec_0011_hydraulic.html> 

“2003 Guide to Products and Services.” (October 2002). U.S. 
Department of Agriculture, National Agricultural Statistics 
Service. Retrieved 8 March 2004: 

<http://www.usda.gov/nass/pubs/catalog2003.pdf> 

“Agricultural Statistics Data Base.” (n.d.) U.S. Department of 
Agriculture, National Agricultural Statistics Service. Retrieved 
23 February 2004: 

<http://www.nass.usda.gov:81/ipedb/> 

“Commodity Costs and Returns Estimation Handbook.” 18 October 
2002. American Agricultural Economics Association. Retrieved 1 
March 2004: 

<http://waterhome.brc.tamus.edu/care/Aaea/> 

“Electronic Field Office Technical Guide, eFOTG.” (n.d.) U.S. 
Department of Agriculture, Natural Resources Conservation 
Service. Retrieved 3 March 2004: 

<http://www.nrcs.usda.gov/technical/efotg/> 

“Enterprise Budget Catalog.” (n.d.) Oklahoma State University, 
Department of Agricultural Economics. Retrieved 10 March 2004: 

<http://www.agecon.okstate.edu/survey_new/indexNew.asp> 

“Environmental Quality Incentives Program (EQIP).” (n.d.) U.S. 
Department of Agriculture, Natural Resources Conservation 
Service. Retrieved 21 March 2004: 

<http://www.nrcs.usda.gov/programs/eqip/>  



PWTB 200-3-33 
1 JUN 2005 
 
“Listing of links to various internet websites for NASS/USDA, 
Oklahoma agencies, and Federal agencies.” 2002. Oklahoma 
Agricultural Statistics Service. Retrieved 17 March 2004: 

<http://www.nass.usda.gov/ok/bulletin03/page101.pdf> 

“NRCS Economics and Analysis Site.” 14 June 2004 The Natural 
Resources Inventory and Analysis Institute. Retrieved 20 June 
2004: 

<http://waterhome.tamu.edu/NRCSdata/> 

“NRCS Economics and Analysis Site, Cost and Returns Estimation, 
Favorite Links.” 14 October 2003. The Natural Resource Inventory 
and Analysis Institute. Retrieved 12 April 2004: 

<http://waterhome.brc.tamus.edu/care/favoritelinks/index.html> 

“NRCS Economics and Analysis Site, Cost and Returns Estimation 
Website.” 28 October 2003. The Natural Resources Inventory and 
Analysis Institute.  Retrieved 12 April 2004: 

<http://waterhome.tamu.edu/care/> 

“NRCS Economics and Analysis Site, NRCS Cost Lists.” 6 April 
2004. The Natural Resources Inventory and Analysis Institute. 
Retrieved 12 April 2004: 

<http://waterhome.brc.tamus.edu/nrcsdata/costs/> 

“NRCS Economics and Analysis Site, NRCS Program and State Cost 
Lists, NRCS Conservation Security Program Costs.” 7 January 
2004. The Natural Resources Inventory and Analysis Institute. 
Retrieved 13 April 2004: 

<http://waterhome.brc.tamus.edu/NRCSdata/Costs/CSPcosts/> 

“National Conservation Practice Standards—NHCP (National 
Handbook of Conservation Practices).” (n.d.) U.S. Department of 
Agriculture, Natural Resources Conservation Service. Retrieved 
18 April 2004: 

<http://www.nrcs.usda.gov/technical/Standards/nhcp.html> 

“The Economics of Food, Farming, Natural Resources, and Rural 
America.” (n.d.) Economic Research Service, U.S. Department of 
Agriculture. Retrieved 22 March 2004: 

<http://www.ers.usda.gov> 

 F-2



PWTB 200-3-33 
1 JUN 2005 
 
“Total EQIP Program Data, 1997-2001 Practices by State.” (n.d.) 
The Natural Resources Inventory and Analysis Institute. 
Retrieved 21 April 2004: 

<http://waterhome.tamu.edu/NRCSdata/Costs/data/EQIP_installed_tr
uecost.xls> 

“Wildlife Habitat Incentives Program (WHIP).” (n.d.) U.S. 
Department of Agriculture, Natural Resources Conservation 
Service. Retrieved 25 April 2004: 

<http://www.nrcs.usda.gov/programs/whip/> 

Cooperative State Research, Education, and Extension Service:  

<http://www.reeusda.gov/1700/statepartners/usa.htm> 

Doane’s Agricultural Services: 

<http://www.doane.com/index.php> 

U.S. Department of Agriculture, National Agricultural Statistics 
Service: 

<http://www.usda.gov/nass/> 

State-specific Cost Information 

Alabama: 

“Cost List for USDA Cost-Share Programs.” 20 June 2002. U.S. 
Department of Agriculture, Natural Resources Conservation 
Service - Alabama, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 4 May 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=01015&MenuName=
menuAL.zip> 

“Machinery and Equipment – Costs of Ownership and Operation, 
2003.” (n.d.) Department of Agricultural Economics and Rural 
Sociology, Auburn University. Retrieved 4 May 2004. 
<http://www.ag.auburn.edu/dept/aec/pubs/budgets/2003/RowCrops/PD
F2003/Mach2003.PDF> 

Arizona: 

Stallings, T., Aero Tech, “Aerial seeding cost estimates for 
various States,” E-mail to S.B. Nemeth, 19 July 2004. 

 F-3



PWTB 200-3-33 
1 JUN 2005 
 
“Arizona Crop Custom Rates 2001/2002.” 8 August 2002. Department 
of Agricultural and Resource Economics, The University of 
Arizona. Retrieved 1 March 2004. 

<http://ag.arizona.edu/arec/ext/budgets/rates.html> 

“FY02 EQIP Statewide.” (n.d.) U.S. Department of Agriculture, 
Natural Resources Conservation Service - Arizona, electronic 
Field Office Technical Guide (eFOTG), Section 1, Cost Data. 
Retrieved 1 March 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=04003&MenuName=
menuAZ.zip> 

“FY03 WHIP Statewide.” (n.d.) U.S. Department of Agriculture, 
Natural Resources Conservation Service – Arizona, electronic 
Field Office Technical Guide (eFOTG), Section 1, Cost Data. 
Retrieved 1 March 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=04003&MenuName=
menuAZ.zip> 

Arkansas: 

“2004 USDA Program Practice Cost List.” 2 March 2004. U.S. 
Department of Agriculture, Natural Resources Conservation 
Service - Arkansas, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 4 May 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=05119&MenuName=
menuAR.zip> 

“Appendix A – Plant List, 2004 USDA Program Cost List.” 18 
January 2002. U.S. Department of Agriculture, Natural Resources 
Conservation Service - Arkansas, electronic Field Office 
Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 4 May 
2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=05119&MenuName=
menuAR.zip> 

California: 

Stallings, T., Aero Tech, “Aerial seeding cost estimates for 
various States,” E-mail to S.B. Nemeth, 19 July 2004. 

 F-4



PWTB 200-3-33 
1 JUN 2005 
 
“2002-2003 Field/Vegetable Prevailing Rate for Field Operations, 
Imperial County.” (n.d.) University of California Cooperative 
Extension, CO-IM-03. Retrieved 19 April 2004.  

http://www.agecon.ucdavis.edu/outreach/crop/cost-
studies/SweetCorn03.pdf 

“California Department of Transportation Average Highway 
Contract Prices.” (n.d.) California Department of 
Transportation. Retrieved 8 June 2004. 

http://www.dot.ca.gov/hq/esc/oe/contract_progress/1st_QTR_2004BE
.pdf 

“Component Cost List CA NRCS Field Office Technical Guide 
(FOTG).” April 2003. U.S. Department of Agriculture, Natural 
Resources Conservation Service - California, electronic Field 
Office Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 
21 April 2004.  

<http://waterhome.tamu.edu/NRCSdata/Costs/data/StateCostListCA-
2003.xls> 

“Customer Service Toolkit Cost List Database.” (n.d.) U.S. 
Department of Agriculture, Natural Resources Conservation 
Service - California, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 21 April 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=06071&MenuName=
menuCA.zip> 

“Estimated Costs and Potential Benefits for an Annually Planted 
Grassed Filter Strip, 2003.” (n.d.) University of California 
Cooperative Extension. Retrieved 25 June 2004. 

http://ucce.ucdavis.edu/files/filelibrary/2031/12667.pdf 

“Estimated Costs and Potential Benefits for Non-Engineered 
Grassed Waterways, 2003.” (n.d.) University of California 
Cooperative Extension. Retrieved 25 June 2004.  

<http://ucce.ucdavis.edu/files/filelibrary/2031/9148.pdf> 

“Local Research and Reports.” (n.d.) University of California 
Cooperative Extension, Santa Cruz County. Retrieved 25 June 
2004. 

http://cesantacruz.ucdavis.edu/Custom_Program491/ 

 F-5



PWTB 200-3-33 
1 JUN 2005 
 
“NRCS California Environmental Quality Incentives Program (EQIP) 
Ground and Surface Water Conservation Program (GSWC) State 
Approved Practice Cost Share List – Fiscal Year 2003.” 3 June 
2003. U.S. Department of Agriculture, Natural Resources 
Conservation Service - California, electronic Field Office 
Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 21 
April 2004.  

<http://waterhome.tamu.edu/NRCSdata/Costs/data/StateCostListCA-
2003.xls> 

“NRCS California Environmental Quality Incentives Program (EQIP) 
State Approved Practice Cost Share List – Fiscal Year 2003.” 3 
June 2003. U.S. Department of Agriculture, Natural Resources 
Conservation Service - California, electronic Field Office 
Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 21 
April 2004. 

ftp://ftp-
fc.sc.egov.usda.gov/CA/programs/EQIP/2003/StateCostListCA-
2003.pdf 

Colorado: 

Backhaus, Eugene. “Douglas County EWP Program.” E-mail to S.B. 
Nemeth, 22 July 2004. 

Peterson, C., and L. Lohman. “NPS Forum Panels Provide Tools for 
Improvement.” Fall 2002. Colorado NPS (Nonpoint Sources) 
Connection. Retrieved 7 July 2004. 

http://www.ourwater.org/connection/2002connectionarchive.html 

Sam, R.“Colorado FY2002 Component Cost Data.” 28 February 2002. 
The Natural Resources Inventory and Analysis Institute, NRCS 
Economics and Analysis Site. Retrieved 6 May 2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/Costs/data/COCostList%2
0FY2002.xls> 

Stallings, T., Aero Tech, “Aerial seeding cost estimates for 
various States,” E-mail to S.B. Nemeth, 19 July 2004. 

Tranel, J.E., R.L. Sharp, and D.A. Kaan. “Custom Rates for 
Colorado Farms in 2002.” (n.d.) Colorado State University 
Cooperative Extension and Department of Agricultural and 
Resource Economics. Retrieved 9 March 2004. 

 F-6



PWTB 200-3-33 
1 JUN 2005 
 
http://www.coopext.colostate.edu/ABM/abmcustratenote.pdf 

Tranel, J.E., R.L. Sharp and D.A. Kaan. “Custom Rates for 
Colorado Farms in 2001,” (n.d.) Colorado State University 
Cooperative Extension and Department of Agricultural and 
Resource Economics. Retrieved 9 March 2004. 

<http://www.coopext.colostate.edu/ABM> 

“2004 Bid Tabulations by Project Number for all projects through 
May 20.” (n.d.) Colorado Department of Transportation. Retrieved 
8 June 2004. 

<http://www.dot.state.co.us/bidding/BidTabArchives/2004Bids/2004
%20Bid%20Tabs.htm> 

“Colorado Department of Transportation, Tabulation of Bids, 
Letting #04012903, Letting Date 1/29/04.” 30 January 2004. 
Colorado Department of Transportation. Retrieved 8 June 2004. 

<http://www.dot.state.co.us/bidding/BidTabArchives/2004Bids/0129
03.htm> 

“Colorado Department of Transportation, Tabulation of Bids, 
Letting #04020507, Letting Date 2/5/04.” 6 Feb 2004. Colorado 
Department of Transportation. Retrieved 8 June 2004. 

<http://www.dot.state.co.us/bidding/BidTabArchives/2004Bids/0205
07.htm> 

“Colorado Department of Transportation, Tabulation of Bids, 
Letting #04022604, Letting Date 2/26/04.” 26 February 2004. 
Colorado Department of Transportation. Retrieved 8 June 2004. 

<http://www.dot.state.co.us/bidding/BidTabArchives/2004Bids/0226
04.htm> 

“Colorado Department of Transportation, Tabulation of Bids, 
Letting #04052701, Letting Date 5/27/04.” 27 May 2004. Colorado 
Department of Transportation. Retrieved 8 June 2004. 

<http://www.dot.state.co.us/bidding/Bid%20Tabs/052701.htm> 

“Fire Projects in Colorado, Mechanical Treatment Fact Sheets.” 
19 May 2004. Colorado Bureau of Land Management. Retrieved 23 
June 2004. 

<http://www.co.blm.gov/fire/factsheets.htm> 

 F-7



PWTB 200-3-33 
1 JUN 2005 
 
“Hydroseeding and Erosion Control.” (n.d.) Roe Ecological 
Services, LLC. Retrieved 16 July 2004. 

<http://www.yourwildlife.com/hydroseeding.htm> 

“Restoration Tools and Methods.” (n.d.) Uncompahgre Plateau 
Project. Retrieved 24 June 2004.  

<http://www.upproject.org/Restoration.html> 

“USDA Colorado Springs Colorado Field Service Center - 2003 EQIP 
Cost List.” (n.d.) U.S. Department of Agriculture, Natural 
Resources Conservation Service – Colorado, electronic Field 
Office Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 
25 June 2004. 

<http://www.co.nrcs.usda.gov/programs/eqip/2003-cost-
lists/ColoradoSpringsFY2003CostList.xls> 

Connecticut: 

Stallings, T., Aero Tech, “Aerial seeding cost estimates for 
various States,” E-mail to S.B. Nemeth, 19 July 2004. 

Delaware: 

Tilmon, H. Don, and C. German. “Considerations in Using Custom 
Services and Machinery Rental: Custom Rates and Guidelines for 
Computing Machinery Ownership Costs.” 8 October 1997.  
University of Delaware Cooperative Extension. Retrieved 4 March 
2004.   

<http://ag.udel.edu/extension/information/mrkt/mrkt-11.htm> 

Florida: 

Bertin, J. “State of Florida, Statewide Cost Share List for 
Selected Conservation Practices for EQIP, FY 2002.” 4 April 
2002. The Natural Resources Inventory and Analysis Institute, 
NRCS Economics and Analysis Site. Retrieved 2 March 2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/costs/data/FlEQIPcostLi
st.pdf> 

Bertin, J. “State of Florida, Wildlife Habitat Incentive 
Program, FY 2002, Cost Share List for Selected Conservation 
Practices.” 21 June 2002. The Natural Resources Inventory and 

 F-8



PWTB 200-3-33 
1 JUN 2005 
 
Analysis Institute, NRCS Economics and Analysis Site. Retrieved 
2 March 2004. 

<http://waterhome.tamu.edu/NRCSdata/Costs/data/FL%20WHIP%20FY%20
2002%20Cost%20List.pdf> 

Hewitt, Timothy D. “Custom Rates for Farm Machinery in 2000.” 
(n.d.) University of Florida, Cooperative Extension Service, 
Institute of Food and Agricultural Sciences. Retrieved 5 January 
2004. 

<http://edis.ifas.ufl.edu/BODY_FE268> 

“Florida Department of Transportation, Item Average Unit Cost 
From 2001/01/01 to 2003/11/3.” 3 December 2003. Florida 
Department of Transportation. Retrieved 26 May 2004. 

<http://www.dot.state.fl.us/estimates/TRNSPORT/eh120303.pdf> 

Georgia: 

Polyengineering, Inc. “Corrected Final Submittal, Cost Estimate, 
Digital Multipurpose Range Complex, L.I. 040525, FY-04, Fort 
Benning, Georgia.” United States Army Engineer District, 
Savannah, Corps of Engineers. 30 April 2004. 

“2003 EQIP Cost, Area 3 Cost List, Engineering Practices.” 
(n.d.) U.S. Department of Agriculture, Natural Resources 
Conservation Service - Georgia, electronic Field Office 
Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 21 May 
2004. 

<ftp://ftp-fc.sc.egov.usda.gov/GA/tst/2004_EQIP/EQIP_2004_ 
master_costlist_GA.pdf> 

“Conservation Reserve Program Cost List FY2002.” (n.d.) U.S. 
Department of Agriculture, Natural Resources Conservation 
Service - Georgia, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 21 May 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=13053&MenuName=
menuGA.zip> 

“Cost Data FY2001 Summary.” 5 August 2000. U.S. Department of 
Agriculture, Natural Resources Conservation Service - Georgia, 
electronic Field Office Technical Guide (eFOTG), Section 1, Cost 
Data. Retrieved 21 May 2004. 

 F-9



PWTB 200-3-33 
1 JUN 2005 
 
<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=13053&MenuName=
menuGA.zip> 

“Custom Farm Machinery Rates in Georgia, 2002.” (n.d.) 
University of Georgia, College of Agricultural and Environmental 
Sciences, Cooperative Extension Service. Retrieved 1 March 2004. 

<http://www.ces.uga.edu/Agriculture/agecon/pubs/cust2002.htm> 

“Custom Farm Machinery Rates in Georgia, 2000.” (n.d.) 
University of Georgia, College of Agricultural and Environmental 
Sciences, Cooperative Extension Service. Retrieved 1 March 2004. 

<http://www.ces.uga.edu/Agriculture/agecon/pubs/cust2000.html> 

“FIP Cost List FY2002.” (n.d.) U.S. Department of Agriculture, 
Natural Resources Conservation Service - Georgia, electronic 
Field Office Technical Guide (eFOTG), Section 1, Cost Data. 
Retrieved 21 May 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=13053&MenuName=
menuGA.zip> 

“Georgia Department of Transportation, Item Mean Summary for 
01/2003 to 12/2003 For Spec Year 2001 Contracts.” 2 April 2004. 
Georgia Department of Transportation. Retrieved 7 June 2004. 

<http://tomcat2.dot.state.ga.us/ContractsAdministration/uploads/
eng_iteam_mean03.pdf> 

“WHIP FY2004 Cost List.” (n.d.) U.S. Department of Agriculture, 
Natural Resources Conservation Service - Georgia, electronic 
Field Office Technical Guide (eFOTG), Section 1, Cost Data. 
Retrieved 21 May 2004. 

<ftp://ftp-
fc.sc.egov.usda.gov/GA/tst/2004_WHIP/WHIP2004_costlist.pdf> 

Idaho: 

Feichtinger, D. “Idaho 2003 EQIP Cost List.” 13 March 2003. The 
Natural Resources Inventory and Analysis Institute, NRCS 
Economics and Analysis Site. Retrieved 29 March 2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/Costs/> 

Stallings, T., Aero Tech, “Aerial seeding cost estimates for 
various States,” E-mail to S.B. Nemeth, 19 July 2004. 

 F-10



PWTB 200-3-33 
1 JUN 2005 
 
Withers, Russell V., P.E. Patterson, S. Berglund, and T.L. Kemp. 
“Custom Rates for Idaho Agricultural Operations, 1998-1999.” 
(September 1999). University of Idaho, College of Agriculture, 
Cooperative Extension System.  Retrieved 18 February 2004. 

<http://www.montana.edu/extensionecon/Mandf/custom%20rates%20Ida
ho-BUL0729.pdf> 

“Mechanical and Cultural Control of Invasive Rangeland Plants.” 
9 March 2004. University of Idaho, College of Natural Resources. 
Retrieved 24 June 2004. 

<http://www.cnr.uidaho.edu/range454/Notes/mechanical%20lecture.pdf> 

Illinois: 

Schnitkey, G., D. Lattz, and J. Seimens. “Machine Cost 
Estimates: Field Operations.” June 2003. University of Illinois, 
College of Agriculture, Consumer and Environmental Sciences, 
Department of Agricultural and Consumer Economics. Retrieved 31 
December 2003. 

<http://www.farmdoc.uiuc.edu/manage/pdfs/Mach_field_operations_2
003.pdf> 

Schnitkey, G., D. Lattz, and J. Seimens. “Machine Cost 
Estimates: Summary of Operations.” June 2003. University of 
Illinois, College of Agriculture, Consumer and Environmental 
Sciences, Department of Agricultural and Consumer Economics. 
Retrieved 31 December 2003. 

<http://www.farmdoc.uiuc.edu/manage/pdfs/Mach_summary_2003.pdf> 

“Machinery Cost Estimates.” 31 December 2003. University of 
Illinois. Retrieved 31 December 2003. 

<http://www.farmdoc.uiuc.edu/manage/machinebuilding_index.html> 

“Pay Item Report with Prices, 1/16/2004.” (n.d.) Illinois 
Department of Transportation. Retrieved 4 May 2004. 

<http://dot.state.il.us/desenv/011604/apir1-16-04.xls> 

Indiana: 

Doster, D.H., R. Gann, and S. Wilson. “Indiana Custom Rates For 
Power Operated Farm Machines, 2000.” January 2001. Purdue 
University, Agricultural Economics, Cooperative Extension. 
Retrieved 15 January 2004. 

 F-11



PWTB 200-3-33 
1 JUN 2005 
 
<http://www.agecon.purdue.edu/extension/pubs/cust-rates-01.pdf> 

“Indiana Environmental Quality Incentives Program (EQIP), 2003 
EQIP Cost List Information.” (n.d.) U.S. Department of 
Agriculture, Natural Resources Conservation Service - Indiana, 
electronic Field Office Technical Guide (eFOTG), Section 1, Cost 
Data. Retrieved 22 June 2004. 

<http://www.in.nrcs.usda.gov/programs/2003eqip/state_costlist.ht
ml> 

“Indiana State Average Costs Per Practice – 2004.” (n.d.) U.S. 
Department of Agriculture, Natural Resources Conservation 
Service – Indiana, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 21 April 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=18081&MenuName=
menuIN.zip> 

“Unit Price Summary for INDOT Bridge Contracts.” 7 January 2004. 
Indiana Department of Transportation. Retrieved 9 June 2004. 

<http://www.ai.org/dot/div/contracts/pay/ebridge.pdf> 

“Unit Price Summary for INDOT Maintenance Contracts.” 7 January 
2004. Indiana Department of Transportation. Retrieved 9 June 
2004. 

<http://www.ai.org/dot/div/contracts/pay/emaint.pdf> 

“Unit Price Summary for INDOT Resurface Contracts.” 7 January 
2004. Indiana Department of Transportation. Retrieved 9 June 
2004. 

<http://www.ai.org/dot/div/contracts/pay/eresurf.pdf> 

“Unit Price Summary for INDOT Road Contracts.” 7 January 2004. 
Indiana Department of Transportation. Retrieved 9 June 2004. 

<http://www.ai.org/dot/div/contracts/pay/eroad.pdf> 

“Unit Price Summary for INDOT Toll Road Contracts.” 7 January 
2004. Indiana Department of Transportation. Retrieved 9 June 
2004. 

<http://www.ai.org/dot/div/contracts/pay/etroad.pdf> 

 F-12



PWTB 200-3-33 
1 JUN 2005 
 
“Unit Price Summary for INDOT Traffic Contracts.” 7 January 
2004. Indiana Department of Transportation. Retrieved 9 June 
2004. 

<http://www.ai.org/dot/div/contracts/pay/etraffic.pdf> 

Iowa: 

Edwards, W. “Natural Resources Custom Rate Survey.” February 
2003. Iowa State University, University Extension. Retrieved 4 
March 2004. 

<http://www.extension.iastate.edu/agdm/crops/html/a3-11.html> 

Edwards, W. and D. Smith. “2003 Iowa Farm Custom Rate Survey.” 
April 2003. Iowa State University, University Extension. 
Retrieved 1 March 2004. 

<http://www.extension.iastate.edu/Publications/FM1698.pdf> 

Kansas: 

Kolterman, D., D. Ratliff, E. Thiessen, E. Wells, and G. Stock. 
“2000 Rates Paid By Kansas Farmers For Custom Work.” (n.d.) 
Kansas Agricultural Statistics Service. Retrieved 16 March 2004. 

<http://www.nass.usda.gov/ks/custom/custom00.pdf> 

Stallings, T., Aero Tech, “Aerial seeding cost estimates for 
various States,” E-mail to S.B. Nemeth, 19 July 2004. 

“Kansas Department of Transportation, Bid Tabulation, State 
Contract #504052031, Letting Date 5/19/04.” (n.d.) Kansas 
Department of Transportation. Retrieved 8 June 2004. 

<http://www.ksdot.org/burconsmain/bidtabs/04052031.htm> 

“Kansas Department of Transportation, Bid Tabulation, State 
Contract #504062031, Letting Date 6/16/04.” (n.d.) Kansas 
Department of Transportation. Retrieved 21 July 2004. 

<http://www.ksdot.org/burconsmain/bidtabs/04062031.htm> 

“State Cost Estimate For Practice Components.” 1 October 2003. 
U.S. Department of Agriculture, Natural Resources Conservation 
Service - Kansas, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 8 June 2004. 

 F-13



PWTB 200-3-33 
1 JUN 2005 
 
<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=20161&MenuName=
menuKS.zip> 

Kentucky: 

Benson, F.J., M.N. Mawampanga, and L.D. Swetnam. “1996 Kentucky 
Custom Rates for Farm Machinery.” June 1996. University of 
Kentucky, College of Agriculture, Cooperative Extension Service. 
Retrieved 11 March 2004. 

<http://www.ca.uky.edu/agc/pubs/aec/aec81/aec81.pdf> 

Waits, W. “Kentucky State Average Cost List.”  7 May 2001. The 
Natural Resources Inventory and Analysis Institute, NRCS 
Economics and Analysis Site. Retrieved 27 May 2004. 

<http://waterhome.tamu.edu/NRCSdata/Costs/data/KYavgcostlst%205-
7-01.doc> 

“Kentucky 2003 Conservation Reserve Program (CRP) Average Cost 
List.” (n.d.) U.S. Department of Agriculture, Natural Resources 
Conservation Service - Kentucky, electronic Field Office 
Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 20 May 
2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=21047&MenuName=
menuKY.zip 

“Kentucky 2003 Wetland Reserve Program (WRP) Average Cost List.” 
(n.d.) U.S. Department of Agriculture, Natural Resources 
Conservation Service - Kentucky, electronic Field Office 
Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 20 May 
2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=21047&MenuName=
menuKY.zip 

“Kentucky Average Unit Price for All Projects Awarded in 2003.” 
(n.d.) Kentucky Transportation Cabinet. Retrieved 17 June 2004. 

<http://www.kytc.state.ky.us/Contract/BidHist/2003.pdf> 

“Kentucky EQIP 2004 Average Cost List.” 17 March 2004. U.S. 
Department of Agriculture, Natural Resources Conservation 
Service - Kentucky, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 19 May 2004. 

 F-14



PWTB 200-3-33 
1 JUN 2005 
 
<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=21047&MenuName=
menuKY.zip> 

“Kentucky State Average Costs of Conservation Practices.” 3 
September 2003. U.S. Department of Agriculture, Natural 
Resources Conservation Service - Kentucky, electronic Field 
Office Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 
19 May 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=21047&MenuName=
menuKY.zip> 

“Kentucky WHIP 2004 Average Cost List.” 18 January 2004. U.S. 
Department of Agriculture, Natural Resources Conservation 
Service - Kentucky, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 19 May 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=21047&MenuName=
menuKY.zip> 

Louisiana: 

Barron, T. “Louisiana’s 2002 Master Conservation Security 
Program (CSP) Average County Cost List, 2001 Crop Year Base.” 24 
September 2002. The Natural Resources Inventory and Analysis 
Institute, NRCS Economics and Analysis Site. Retrieved 29 April 
2004. 

<http://waterhome.tamu.edu/NRCSdata/Costs/data/LA%20CSP%20STATEW
IDE%20AVERAGE%20COST%20LIST%20CODE%20(PRACTICE%20CODE)%20SORTED.
xls> 

Boucher, R.W., and J.M. Gillespie. “Projected Costs and Returns 
for Beef Cattle, Dairy and Forage Crop Production in Louisiana, 
2004.” January 2004. Louisiana State University Agricultural 
Center. Retrieved 27 April 2004. 

<http://www.agecon.lsu.edu/Commodity_Budgets/2004/Cows2004-
AEA216.pdf> 

Hinson, R.A., and J.E. Boudreaux. “Projected Costs for Selected 
Louisiana Vegetable Crops – 2004 Season.” January 2004. 
Louisiana State University Agricultural Center. Retrieved 25 
March 2004.  

<http://www.agecon.lsu.edu/Commodity_Budgets/2004/Veg2004-
AEA221.pdf> 

 F-15



PWTB 200-3-33 
1 JUN 2005 
 
“Louisiana Department of Transportation and Development, Bid 
Item Weighted Unit Prices, 2000.” 23 April 2004. Louisiana 
Department of Transportation and Development. Retrieved 10 June 
2004. 

<http://www.dotd.louisiana.gov/lettings/20040423_bids2000e.shtml> 

“Louisiana Statewide Average Cost List FY04 (All Programs).” 12 
May 2004. U.S. Department of Agriculture, Natural Resources 
Conservation Service - Louisiana, electronic Field Office 
Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 26 May 
2004. 

<http://www.la.nrcs.usda.gov/programs/pdf/2004LouisianaStatewide
AverageCostlist.pdf> 

“Louisiana’s Master Conservation Security Program (CSP) Average 
County Cost List, 2001 Crop Year Base.” 2002.  U.S. Department 
of Agriculture, Natural Resources Conservation Service - 
Louisiana, electronic Field Office Technical Guide (eFOTG), 
Section 1, Cost Data. Retrieved 26 May 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=22115&MenuName=
menuLA.zip> 

Maine: 

Long, J. “Maine FY03 Program Cost List.” 4 September 2003. The 
Natural Resources Inventory and Analysis Institute, NRCS 
Economics and Analysis Site. Retrieved 16 March 2004. 
<http://waterhome.brc.tamus.edu/nrcsdata/costs/Data/MainePROGRAM
%20LIST%20revised.xls> 

Long, J. “Maine Statewide List of Conservation Practice 
Installation Costs.” 4 September 2003. The Natural Resources 
Inventory and Analysis Institute, NRCS Economics and Analysis 
Site. Retrieved 16 March 2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/Costs/Data/MaineStatewi
de%20Practice%20Cost%20List.xls> 

“Maine Department of Transportation, Tabulation of Bids, Letting 
Date 6/2/04, Contract ID #007852.00.” (n.d.) Maine Department of 
Transportation. Retrieved 10 June 2004. 

<http://www.maine.gov/mdot/comprehensive-list-
projects/2004_bid_tabs/bt785200.htm> 

 F-16



PWTB 200-3-33 
1 JUN 2005 
 
“Maine Department of Transportation, Tabulation of Bids, Letting 
Date 6/2/04, Contract ID #011027.00.” (n.d.) Maine Department of 
Transportation. Retrieved 10 June 2004.  

<http://www.maine.gov/mdot/comprehensive-list-
projects/2004_bid_tabs/bt1102700.htm> 

Maryland: 

Long, J. “Maryland FY02 Forestry Incentives Program (FIP) Cost.” 
22 January 2002. The Natural Resources Inventory and Analysis 
Institute, NRCS Economics and Analysis Site. Retrieved 28 April 
2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/costs/data/MY2002%20FIP
%20rates.doc> 

Long, J. “Maryland WHIP Cost List FY99.” 19 December 2000.  The 
Natural Resources Inventory and Analysis Institute, NRCS 
Economics and Analysis Site. Retrieved 28 April 2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/costs/data/Whipcost991.
xls> 

“2002 Maryland Custom Rates.” 31 May 2002. Maryland Agricultural 
Statistics Service. Retrieved 10 February 2004. 

<http://www.nass.usda.gov/md/report.pdf> 

“Maryland Statewide List of Typical Conservation Practice 
Installation/Component Costs.” September 2002. U.S. Department 
of Agriculture, Natural Resources Conservation Service - 
Maryland, electronic Field Office Technical Guide (eFOTG), 
Section 1, Cost Data. Retrieved 11 February 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=24025&MenuName=
menuMW.zip> 

Massachusetts: 

O’Neill, J. “Massachusetts FY02 Cost Operation & Maintenance 
Factors (Massachusetts FY-02 CSP Cost List).” 30 August 2002. 
The Natural Resources Inventory and Analysis Institute, NRCS 
Economics and Analysis Site. Retrieved 25 March 2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/Costs/data/Massachusett
s%20CSP%20Cost%20List%20&%20Maintenance%20Components1.xls> 

 F-17



PWTB 200-3-33 
1 JUN 2005 
 
“2003 EQIP Cost List – Massachusetts.” 30 May 2003. U.S. 
Department of Agriculture, Natural Resources Conservation 
Service - Massachusetts, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 24 March 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=25027&MenuName=
menuMA.zip> 

“Enterprise Budgets for Farms in Southeastern Massachusetts.” 
June 2003. Cape Cod Cooperative Extension. Retrieved 4 February 
2004. 

<http://www.umassd.edu/semap/budgets/budget.pdf> 

“Massachusetts Wildlife Habitat Incentives Program (WHIP) 
Practice Component and Cost Share/Flat Rate List.” January 2004. 
U.S. Department of Agriculture, Natural Resources Conservation 
Service – Massachusetts, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 24 June 2004. 
<http://www.ma.nrcs.usda.gov/programs/WHIP_practice_comp_cost_li
st_FY04.pdf> 

Michigan: 

Blaire, J., District Conservationist, U.S. Department of 
Agriculture, Natural Resources Conservation Service – Michigan, 
telephone conversation, 14 July 2004. 

Dartt, B., and G. Schwab. “Custom Machine Work Rates in 
Michigan.” May 2002. Michigan State University. Retrieved 12 
February 2004. 

<http://www.aec.msu.edu/agecon/aecreports/aec613.pdf> 

“County Field Office Component Costs for Crawford County, MI.” 
June 2003. U.S. Department of Agriculture, Natural Resources 
Conservation Service - Michigan, electronic Field Office 
Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 19 May 
2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=26039&MenuName=
menuMI.zip> 

“Michigan Department of Transportation, Tabulation of Bids, 
Letting Date 5/7/04, Contract ID #52997-77218.” (n.d.) Michigan 
Department of Transportation. Retrieved 9 June 2004. 

<http://www.mdot.state.mi.us/bids/index.cfm?letdate=2004-05-07> 

 F-18



PWTB 200-3-33 
1 JUN 2005 
 
Minnesota: 

 F-19

Lazarus, W. and R. Selley. “Farm Machinery Economic Cost 
Estimates for 2004.” 29 October 2003. University of Minnesota 
Extension Service. Retrieved 5 February 2004. 

<http://www.apec.umn.edu/faculty/wlazarus/mf2003.pdf> 

“Flat Rate Schedule of Conservation Practice.” (n.d.) U.S. 
Department of Agriculture, Natural Resources Conservation 
Service - Minnesota, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 22 April 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=27097&MenuName=
menuMN.zip> 

“State of Minnesota Department of Transportation, Tabulation of 
Bids, Letting #04052101, Letting Date 5/21/04, Contract 
#S04096.” 24 May 2004. Minnesota Department of Transportation. 
Retrieved 14 June 2004. 

<http://www.dot.state.mn.us/bidlet/absfiles/2004/pdf/040107ab.pdf> 

“State of Minnesota Department of Transportation, Tabulation of 
Bids, Letting #04052101, Letting Date 5/21/04, Contract 
#S04097.” 24 May 2004. Minnesota Department of Transportation. 
Retrieved 14 June 2004. 

<http://www.dot.state.mn.us/bidlet/absfiles/2004/pdf/040103ab.pdf> 

“State of Minnesota Department of Transportation, Tabulation of 
Bids, Letting #04052101, Letting Date 5/21/04, Contract 
#S04099.” 24 May 2004. Minnesota Department of Transportation. 
Retrieved 14 June 2004. 

<http://www.dot.state.mn.us/bidlet/absfiles/2004/pdf/040106ab.pdf> 

Mississippi: 

Martin, S.W., F. Cooke, Jr., and D. Parvin. “Custom Rates for 
Mississippi Agriculture, 2000.” July 2001. Mississippi 
Agricultural and Forestry Experiment Station. Retrieved 1 March 
2004. 

<http://msucares.com/pubs/infosheets/i1338.html> 

“Estimated Costs of Conservation Practices.” November 2001. U.S. 
Department of Agriculture, Natural Resources Conservation 



PWTB 200-3-33 
1 JUN 2005 
 
Service - Mississippi, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 22 April 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=28035&MenuName=
menuMS.zip> 

“Vegetables 2004 Planning Budgets.” December 2003. Mississippi 
State University Department of Agricultural Economics. Retrieved 
12 May 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=28035&MenuName=
menuMS.zip> 

Missouri: 

Plain, R., J. White, and J. Travlos. “2000 Custom Rates for Farm 
Services in Missouri.” March 2001. University of Missouri-
Columbia, MU Extension. Retrieved 29 January 2004. 

<http://muextension.missouri.edu/explorepdf/agguides/agecon/G003
02.pdf> 

“2003 Unit Bid Prices.” (n.d.) Missouri Department of 
Transportation. Retrieved 7 June 2004. 

<http://www.modot.state.mo.us/bids/files/UnitBidPrices2003.pdf> 

“State Cost List.” 9 April 2004. U.S. Department of Agriculture, 
Natural Resources Conservation Service - Missouri, electronic 
Field Office Technical Guide (eFOTG), Section 1, Cost Data. 
Retrieved 23 April 2004.  

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=29169&MenuName=
menuMO.zip> 

Montana: 

Schaefer, J. “Montana Cost List, FY 2001.” 15 February 2001. The 
Natural Resources Inventory and Analysis Institute, NRCS 
Economics and Analysis Site. Retrieved 22 June 2004.  

<http://waterhome.brc.tamus.edu/NRCSdata/costs/MT2001costEQ1.doc> 

Schaefer, J. “Montana Cost List, Fiscal Year 2004.” 10 January 
2004. The Natural Resources Inventory and Analysis Institute, 
NRCS Economics and Analysis Site.  23 May 2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/costs/MT2001costEQ1.doc> 

 F-20



PWTB 200-3-33 
1 JUN 2005 
 
Stallings, T., Aero Tech, “Aerial seeding cost estimates for 
various States,” E-mail to S.B. Nemeth, 23 July 2004. 

“Calculated Custom Rates.” (n.d.) Montana State University 
Extension Service. Retrieved 25 February 2004. 

<http://www.richland.org/extension/Agriculture/Rates/rates.html> 

“Montana Department of Transportation, Final Bid Tabulation, 
Letting Date May 27, 2004, Contract #09504.” (n.d.) Montana 
Department of Transportation. Retrieved 17 June 2004. 

<ftp://ftp.mdt.state.mt.us/contract/bidtbmay27.pdf> 

“Montana Department of Transportation, Tabulation of Low Bid 
Prices and Computation of Average Prices for the Period of 
January 2003 to December 2003.” (n.d.) Montana Department of 
Transportation. Retrieved 17 June 2004. 

<ftp://ftp.mdt.state.mt.us/contract/avepc2003.pdf> 

Nebraska: 

Chick, S. “Nebraska 2001 Average Costs.” 28 February 2002. The 
Natural Resources Inventory and Analysis Institute, NRCS 
Economics and Analysis Site. Retrieved 27 May 2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/Costs/data/nebraska2001
.xls> 

Jose, H.D. and L.J. Brown. “2002 Nebraska Farm Custom Rates – 
Part I.” University of Nebraska Cooperative Extension. Retrieved 
18 March 2004. 

<http://www.ianr.unl.edu/pubs/farmmgt/ec823.pdf> 

Jose, H.D. and L.J. Brown. “2002 Nebraska Farm Custom Rates – 
Part II.” University of Nebraska Cooperative Extension. 
Retrieved 18 March 2004. 

<http://www.ianr.unl.edu/pubs/farmmgt/ec02-826.pdf> 

Stallings, T., Aero Tech, “Aerial seeding cost estimates for 
various States,” E-mail to S.B. Nemeth, 23 July 2004. 

“English Average Unit Prices (AUP) Summary for January thru 
December 2003 Lettings.” (n.d.) Nebraska Department of Roads. 
Retrieved 24 June 2004. 

 F-21



PWTB 200-3-33 
1 JUN 2005 
 
<http://www.nebraskatransportation.org/letting/download/aup-
reports/AUP_J2003_%20D2003.pdf> 

“Nebraska Flat Rate Schedule.” October 2002. U.S. Department of 
Agriculture, Natural Resources Conservation Service - Nebraska, 
electronic Field Office Technical Guide (eFOTG), Section 1, Cost 
Data. Retrieved 17 June 2004. 

http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=31079&MenuName=m
enuNE.zip 

Nevada: 

Stallings, T., Aero Tech, “Aerial seeding cost estimates for 
various States,” E-mail to S.B. Nemeth, 19 July 2004. 

“Nevada Conservation Practice Component Cost List.” August 2002. 
U.S. Department of Agriculture, Natural Resources Conservation 
Service - Nevada, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 18 May 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=32001&MenuName=
menuNV.zip> 

“Nevada State 2003 EQIP and EQIP Ground and Surface Water Cost 
Share List (draft)” 7 July 2003. U.S. Department of Agriculture, 
Natural Resources Conservation Service - Nevada, electronic 
Field Office Technical Guide (eFOTG), Section 1, Cost Data. 
Retrieved 19 May 2004. 

<http://www.nv.nrcs.usda.gov/programs/images/WashoeStoreyPractic
eandCostList.xls> 

New Hampshire: 

“FY2002 Cost List.” August 2002. U.S. Department of Agriculture, 
Natural Resources Conservation Service – New Hampshire, 
electronic Field Office Technical Guide (eFOTG), Section 1, Cost 
Data. Retrieved 25 March 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=33011&MenuName=
menuNH.zip> 

“New Hampshire 2003 Final Cost List.” 15 August 2003. U.S. 
Department of Agriculture, Natural Resources Conservation 
Service – New Hampshire, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 23 April 2004. 

 F-22



PWTB 200-3-33 
1 JUN 2005 
 
<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=33011&MenuName=
menuNH.zip> 

New Jersey: 

Paolini, N. “New Jersey FOCS Cost Components 1999.” 8 December 
1999. The Natural Resources Inventory and Analysis Institute, 
NRCS Economics and Analysis Site. Retrieved 28 April 2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/costs/data/NJ%20FOCS%20
cost%20components%201999.xls> 

Paolini, N. “WHIP Cost Table.” 8 December 1999. The Natural 
Resources Inventory and Analysis Institute, NRCS Economics and 
Analysis Site. Retrieved 28 April 2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/costs/data/NJ%20Program
%20Cost%20Tables.xls> 

“New Jersey Department of Transportation, Construction 
Services/Procurement Division, Tabulation of Bids and Unit 
Prices, Contract #038950561, Awarded 6/7/04.” (n.d.) New Jersey 
Department of Transportation. Retrieved 10 June 2004.   

<http://www.state.nj.us/transportation/business/procurement/Cons
trServ/BidTabs/04/TB04106.TXT> 

“New Jersey Department of Transportation, Construction 
Services/Procurement Division, Tabulation of Bids and Unit 
Prices, Contract #MER961178, Awarded 5/27/04.” (n.d.) New Jersey 
Department of Transportation. Retrieved 10 June 2004.  

<http://www.state.nj.us/transportation/business/procurement/Cons
trServ/BidTabs/04/TB04103.TXT> 

“New Jersey Department of Transportation, Tabulation of Bids, 
Contract #37-1129.” 19 May 2004. New Jersey Department of 
Transportation. Retrieved 11 June 2004. 

<http://www.state.nj.us/turnpike/C1129_Bid_Tabulations-5-20.pdf> 

“New Jersey Department of Transportation, Tabulation of Bids, 
Contract #84-1240-2.” 13 May 2004. New Jersey Department of 
Transportation. Retrieved 11 June 2004.  

<http://www.state.nj.us/turnpike/CC1240-2_Bid_Tabulations_5-
14.pdf> 

 F-23



PWTB 200-3-33 
1 JUN 2005 
 
New Mexico: 

 F-24

Stallings, T., Aero Tech, “Aerial seeding cost estimates for 
various States,” E-mail to S.B. Nemeth, 19 July 2004. 

“2004 Component Cost Summary for Socorro County, New Mexico.” 
(n.d.) U.S. Department of Agriculture, Natural Resources 
Conservation Service – New Mexico, electronic Field Office 
Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 28 
April 2004. 

<http://www.nm.nrcs.usda.gov/technical/fotg/section-1/cost-
data/2004/2004-summaries/2004-socorro-summary-eqip.xls> 

“EQIP Cost Dockets and Incentive Lists for Socorro County, New 
Mexico.” (n.d.) U.S. Department of Agriculture, Natural 
Resources Conservation Service – New Mexico, electronic Field 
Office Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 
30 April 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=35053&MenuName=
menuNM.zip 

“New Mexico Department of Transportation, Value Engineering 
Study, Project: US 491-CN2357.” 5 March 2004. New Mexico 
Department of Transportation. Retrieved  22 June 2004. 

<http://nmshtd.state.nm.us/general/depts/ve/pdf/CN-2357-US-491-
Gallup-Shiprock-Federal-FY-2003-2004.pdf> 

“WHIP Cost Docket for Socorro County, New Mexico.” (n.d.) U.S. 
Department of Agriculture, Natural Resources Conservation 
Service – New Mexico, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 28 April 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=35053&MenuName=
menuNM.zip> 

New York: 

Horvath, T., State Agronomist, U.S. Department of Agriculture, 
Natural Resources Conservation Service – New York. “Seeding 
estimates.” E-mail to S.B. Nemeth, 16 July 2004. 

“Conservation Practice Cost Data.” August 2002. U.S. Department 
of Agriculture, Natural Resources Conservation Service – New 
York, electronic Field Office Technical Guide (eFOTG), Section 
1, Cost Data. Retrieved 22 April 2004. 



PWTB 200-3-33 
1 JUN 2005 
 
<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=36045&MenuName=
menuNY.zip> 

“Cost Data for Practice Components.” August 2002. U.S. 
Department of Agriculture, Natural Resources Conservation 
Service – New York, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 22 April 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=36045&MenuName=
menuNY.zip> 

North Carolina: 

“2004 EQIP Cost List – Area 1.” (n.d.) U.S. Department of 
Agriculture, Natural Resources Conservation Service – North 
Carolina, electronic Field Office Technical Guide (eFOTG), 
Section 1, Cost Data. Retrieved 4 May 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=37051&MenuName=
menuNC.zip> 

“North Carolina Department of Transportation, Bid Tab Form, 
Project #6.503484.” 30 May 2002. North Carolina Department of 
Transportation. Retrieved 25 June 2004. 

<http://www.doh.dot.state.nc.us/operations/dp_chief_eng/maintena
nce/bridge/BTbladen2.xls> 

“North Carolina Department of Transportation, Division of 
Highways, Project Letting, Bid Tab Sheets.” 18 May 2004. North 
Carolina Department of Transportation. Retrieved 25 June 2004. 

<http://www.doh.dot.state.nc.us/preconstruct/highway/dsn_srvc/co
ntracts/bidtabs/2004/Bidtabs0504.pdf> 

“State of North Carolina Department of Transportation, 2003 Bid 
Averages – Statewide Items.” (n.d.) North Carolina Department of 
Transportation. Retrieved 25 June 2004.  

<http://www.doh.dot.state.nc.us/preconstruct/highway/dsn_srvc/co
ntracts/bidaverages/ave03.xls> 

North Dakota: 

Aakre, D. “Custom Farm Work Rates on North Dakota Farms, 2001.” 
January 2002. North Dakota State University Extension Service. 
Retrieved 10 March 2004. 

 F-25



PWTB 200-3-33 
1 JUN 2005 
 
<http://www.ag.ndsu.nodak.edu/aginfo/farmmgmt/pubs/ec499.pdf> 

Glady, B., Plant Supplier, Agriliance, Hatton, ND, telephone 
conversation, 21 July 2004. 

Stallings, T., Aero Tech, “Aerial seeding cost estimates for 
various States,” E-mail to S.B. Nemeth, 23 July 2004. 

“CRP Cost List 2004, Eddy County, North Dakota.” (n.d.) U.S. 
Department of Agriculture, Natural Resources Conservation 
Service – North Dakota, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 12 March 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=38027&MenuName=
menuND.zip> 

“EQIP Cost List 2004, Eddy County, North Dakota.” (n.d.) U.S. 
Department of Agriculture, Natural Resources Conservation 
Service – North Dakota, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 12 Mar 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=38027&MenuName=
menuND.zip> 

“North Dakota Conservation Component Codes for CRES Practices.” 
(n.d.) U.S. Department of Agriculture, Farm Service Agency – 
North Dakota. Retrieved 14 July 2004. 

http://www.fsa.usda.gov/nd/CONSERVATION%20COMPONENT%20CODES%20FO
R%20CRES%20PRACTICES.doc 

“North Dakota Department of Transportation, Abstract of Bids 
Received.” 21 May 2004. North Dakota Department of 
Transportation. Retrieved 3 June 2004. 

<http://www.state.nd.us/dot/pacer/ABS200405210930am.pdf> 

Ohio: 

Gahler, A. “Winter Grazing Equals Profit for Beef Producers.” 5 
May 2004. The Ohio State University Extension. Retrieved 13 July 
2004. 

<http://64.233.167.104/search?q=cache:rzMz5qlZrNYJ:fairfield.osu
.edu/ag/beef/beefma5.html+aerial+seeding+costs&hl=en> 

Moore, R. “Farm Custom Rates Paid in Ohio, 2002.” (n.d.) The 
Ohio State University Extension. Retrieved 25 February 2004. 

 F-26



PWTB 200-3-33 
1 JUN 2005 
 
<http://www-agecon.ag.ohio-
state.edu/people/moore.301/customrate-02.pdf> 

Sprouse, J.C. “The Office of Surface Mining Reforestation 
Initiative, Success Stories – Ohio.” (n.d.) Ohio Department of 
Natural Resources. Retrieved 22 April 2004. 

<http://www.mcrcc.osmre.gov/tree/Sucess/OH_success.htm> 

“FY 2004 Trumbull County Practice, Component, and Average Cost 
List.” (n.d.) U.S. Department of Agriculture, Natural Resources 
Conservation Service - Ohio, electronic Field Office Technical 
Guide (eFOTG), Section 1, Cost Data. Retrieved 12 March 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=39155&MenuName=
menuOH.zip> 

“Total English Contract Items Awarded for the Calendar Year, 
2003.” (n.d.) Ohio Department of Transportation. Retrieved 2 
June 2004. 

<http://www.dot.state.oh.us/CONTRACT/estimating/Summaries/CY2003
/SectionVe.pdf> 

Oklahoma: 

Kletke, D., and D. Doye. “Oklahoma Farm and Ranch Custom Rates, 
2001-2002.” June 2002. Oklahoma State University Cooperative 
Extension Service. Retrieved 24 March 2004. 

<http://pearl.agcomm.okstate.edu/agecon/farm/cr-205.html> 

Kuntz, T. “Forestry Incentives Program (FIP) Cost List.” 20 
November 2003. The Natural Resources Inventory and Analysis 
Institute, NRCS Economics and Analysis Site. Retrieved 27 April 
2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/Costs/Data/OK_FY2004Pro
gramCosts/FIPfotg1103.pdf> 

Kuntz, T. “Oklahoma Cost Lists by Program, FY 2004.” 20 November 
2003. The Natural Resources Inventory and Analysis Institute, 
NRCS Economics and Analysis Site.  Retrieved 12 April 2004.  

<http://waterhome.tamu.edu/NRCSdata/Costs/Data/OK_FY2004ProgramC
osts/OK_Component_Cost_List_FY0411_13_03.pdf> 

 F-27



PWTB 200-3-33 
1 JUN 2005 
 
Stallings, T., Aero Tech, “Aerial seeding cost estimates for 
various States,” E-mail to S.B. Nemeth, 19 July 2004. 

“Environmental Quality Incentive Program (EQIP) Cost List.” 19 
April 2004. U.S. Department of Agriculture, Natural Resources 
Conservation Service - Oklahoma, electronic Field Office 
Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 26 
April 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=40031&MenuName=
menuOK.zip> 

“PL-566 Watershed Operations (SWO) Cost List.” 14 November 2003. 
U.S. Department of Agriculture, Natural Resources Conservation 
Service - Oklahoma, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 23 June 2004.  

<http://216.109.117.135/search/cache?p=Cost+share+list%2B+grasse
d+waterways&ei=UTF-8&n=20&fl=0&u=waterhome.tamu.edu/NRCSdata/ 
Costs/Data/OK_FY2004ProgramCosts/PL566SWOfotg1103.pdf&w=cost+sha
re+list+grassed+waterways&d=F1CE4EC873&c=482&yc=27487&icp=1> 

“Wildlife Habitat Incentives Program (WHIP) Cost List.” 19 April 
2004. U.S. Department of Agriculture, Natural Resources 
Conservation Service - Oklahoma, electronic Field Office 
Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 26 
April 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=40031&MenuName=
menuOK.zip> 

Oregon: 

Gordon, H. “Oregon Conservation Practices Physical Effects 
Economics (CPPE).” 24 February 2000. The Natural Resources 
Inventory and Analysis Institute, NRCS Economics and Analysis 
Site. Retrieved 21 April 2004.  

<http://waterhome.brc.tamus.edu/NRCSdata/costs/data/cppeecon.xls> 

Gordon, H. “Oregon FY2001 Conservation Practice/Component Cost 
List.” 12 December 2000. The Natural Resources Inventory and 
Analysis Institute, NRCS Economics and Analysis Site. Retrieved 
21 April 2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/costs/data/ComponentLis
tOR.xls> 

 F-28



PWTB 200-3-33 
1 JUN 2005 
 
Stallings, T., Aero Tech, “Aerial seeding cost estimates for 
various States,” E-mail to S.B. Nemeth, 19 July 2004. 

“Oregon California Klamath EQIP – GSWC Cost Share List.” 18 
April 2003. U.S. Department of Agriculture, Natural Resources 
Conservation Service - Oregon, electronic Field Office Technical 
Guide (eFOTG), Section 1, Cost Data. Retrieved 11 June 2004. 

<http://www.nrcs.usda.gov/feature/klamath/images/Cost_List_03.pdf> 

“Oregon Department of Transportation, Oregon Highway 
Construction Cost Trends, Base Index: 1987 = 100.” (n.d.) Oregon 
Department of Transportation. Retrieved 16 June 2004. 

<http://www.odot.state.or.us/tsestimates/pdf/trends/trend-
table.pdf> 

“Oregon Department of Transportation – Calendar Year 2003, 
Highway Construction Average Unit Bid Prices.” (n.d.) Oregon 
Department of Transportation. Retrieved 16 June 2004. 

<http://www.odot.state.or.us/tsestimates/pdf/prices/2003_unit_pr
ices.pdf> 

Pennsylvania: 

Shimmin, S. “Pennsylvania Machinery Custom Rates 2003.” (n.d.) 
Pennsylvania Agricultural Statistics Service. Retrieved 19 
February 2004. 

<http://www.nass.usda.gov/pa/custom03.pdf> 

“Custom Rates: Selected Farming Operations, Pennsylvania, 2002.” 
August 2002. U.S. Department of Agriculture, Natural Resources 
Conservation Service - Pennsylvania, electronic Field Office 
Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 1 June 
2004.  

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=42075&MenuName=
menuPA.zip> 

“Flat Rate Schedule – Conservation Practices.” August 2002. U.S. 
Department of Agriculture, Natural Resources Conservation 
Service - Pennsylvania, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 1 June 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=42075&MenuName=
menuPA.zip> 

 F-29



PWTB 200-3-33 
1 JUN 2005 
 
“Tabulation of Bids, Southern Beltway (Findlay Connector) 
Section 54W Potts Hollow Road and New Bethlehem Church Road 
Wetland Mitigation Sites in Beaver County, PA, Opening Date 
4/7/04.” (n.d.) Pennsylvania Turnpike Commission. Retrieved 22 
June 2004. 

<http://www.paturnpike.com/Contractor/Tabulations/FCP6-
C%20Bid%20Tab.htm> 

Rhode Island: 

Pashnik, J. “Rhode Island 2003 EQIP Practice Cost List, Version 
1.3.” 25 June 2003. The Natural Resources Inventory and Analysis 
Institute, NRCS Economics and Analysis Site. Retrieved 24 
February 2004. 

<http://waterhome.brc.tamus.edu/nrcsdata/costs/Data/RI_EQIP2003_
v1_3.xls> 

Pashnik, J. “Rhode Island 2003 Master Cost List, Version 1.0.” 
25 June 2003. The Natural Resources Inventory and Analysis 
Institute, NRCS Economics and Analysis Site. Retrieved 24 
February 2004. 

<http://waterhome.brc.tamus.edu/nrcsdata/costs/Data/RImaster2003
_05_21.xls> 

“Engineers Estimate/Bidder Comparison Detail, Reconstruction of 
East Main Road/Arterial Improvements, RI Contract #2004-CH-006.” 
(n.d.) Rhode Island Department of Transportation. Retrieved 24 
June 2004. 

<http://www.plexuscorp.com/ridot/p_ctn/pgs/BdrCmpDtl.asp?ccn=200
4-CH-006&cnm=Reconstruction%20of%20East%20Main%20Road/Arterial% 
20Improvements> 

“Engineers Estimate/Bidder Comparison Detail, Safety 
Improvements to Interstate Route 95 Riding Surface, RI Contract 
#2004-CB-008.” (n.d.) Rhode Island Department of Transportation. 
Retrieved 24 June 2004. 

<http://www.plexuscorp.com/ridot/p_ctn/pgs/BdrCmpDtl.asp?ccn=200
4-CB-008&cnm=SAFETY%20IMPROVEMENTS%20TO%20INTERSTATE%20ROUTE%

 F-30



PWTB 200-3-33 
1 JUN 2005 
 
2095%20RIDING%20SURFACE,%20BRIDGES%20&%20RAMPS> 

“Laurel Brook Turf Prices.” 1 April 2004. Laurel Brook Turf, 
Inc. Retrieved 22 July 2004. 

<http://www.laurelbrookturf.com/pricelist.htm> 

South Carolina: 

Hobbs, C. “South Carolina FY02 Cost List.” 1 January 2002. The 
Natural Resources Inventory and Analysis Institute, NRCS 
Economics and Analysis Site. Retrieved 5 March 2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/costs/data/SC002_CostLi
st.xls> 

Jordan, J.W., W. Ferreira, and R.O. Pitts. “2000 Estimated 
Machinery Costs for South Carolina Farms.” March 2000. Clemson 
University Cooperative Extension Service. Retrieved 4 March 
2004. 

<http://cherokee.agecon.clemson.edu/eer180.pdf> 

“2003 Average State Cost for Conservation.” 2 April 2003. U.S. 
Department of Agriculture, Natural Resources Conservation 
Service – South Carolina, electronic Field Office Technical 
Guide (eFOTG), Section 1, Cost Data. Retrieved 8 March 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=45079&MenuName=
menuSC.zip> 

South Dakota: 

Bisbee, C., Transportation Specialist, South Dakota Department 
of Transportation, E-mail to S.B. Nemeth, 10 June 2004.  

Stallings, T., Aero Tech, “Aerial seeding cost estimates for 
various States,” E-mail to S.B. Nemeth, 23 July 2004. 

“Custom Farming Rates Statewide Averages, South Dakota, 2000.” 
(n.d.) South Dakota Agricultural Statistics Service. Retrieved 
13 February 2004. 

<http://www.nass.usda.gov/sd/bulletin/Ab01101.pdf> 

“South Dakota 2000 Custom Rates.” November 2000. South Dakota 
Agricultural Statistics Service. Retrieved 12 February 2004. 

<http://www.nass.usda.gov/sd/releases/cstmrt00.pdf> 

 F-31



PWTB 200-3-33 
1 JUN 2005 
 
“South Dakota Cost List – 2004 Program Year.” January 2004. U.S. 
Department of Agriculture, Natural Resources Conservation 
Service – South Dakota, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 18 February 2004. 
<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=46093&MenuName=
menuSD.zip> 

Tennessee: 

Beasley, M. “2001 State Average Cost List – Tennessee.” 28 June 
2001. The Natural Resources Inventory and Analysis Institute, 
NRCS Economics and Analysis Site. Retrieved 10 June 2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/costs/data/TN_STATEAVGC
OSTLIST2001c.xls> 

Bowling, R.G., R.M. Millsaps, J. Stokes, and D.L. Hunter. “Farm 
Machinery Custom Rates by Crop Reporting Districts in Tennessee, 
1997.” (n.d.) University of Tennessee Agricultural Extension 
Service. Retrieved 2 February 2004.  

<http://economics.ag.utk.edu/pubs/farm/custom.pdf> 

“2003 Average Unit Price Report.” (n.d.) Tennessee Department of 
Transportation. Retrieved 9 June 2004. 

<http://www.tdot.state.tn.us/construction/2003/aup/aup2003_engli
sh.pdf> 

“Cost List WHIP FY 2004.” 21 January 2004. U.S. Department of 
Agriculture, Natural Resources Conservation Service - Tennessee, 
electronic Field Office Technical Guide (eFOTG), Section 1, Cost 
Data. Retrieved 10 February 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=47125&MenuName=
menuTN.zip> 

Texas: 

Featherston, J. “Texas Buffer Budgets, Conservation Buffer 
Initiative.” 17 July 2000. The Natural Resources Inventory and 
Analysis Institute, NRCS Economics and Analysis Site. Retrieved 
10 March 2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/costs/data/a68> 

 F-32



PWTB 200-3-33 
1 JUN 2005 
 
Roark, R.O., and D.R. Fuchs. “1998 Texas Custom Rates 
Statistics.” (n.d.) Texas Agricultural Statistics Service. 
Retrieved 8 March 2004. 

<http://agecoext.tamu.edu/customrates/report.pdf> 

Stallings, T., Aero Tech, “Aerial seeding cost estimates for 
various States,” E-mail to S.B. Nemeth, 19 July 2004. 

“EQIP Program in Collin County, Texas, 2003.” (n.d.) U.S. 
Department of Agriculture, Natural Resources Conservation 
Service - Texas, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 18 June 2004. 

<http://www.tx.nrcs.usda.gov/Programs/EQIP/county%20forms/Collin
%20EQIP%202003.html> 

“EQIP Program in Oldham County, Texas, FY 2003.” (n.d.) U.S. 
Department of Agriculture, Natural Resources Conservation 
Service - Texas, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 18 June 2004.  

<http://www.tx.nrcs.usda.gov/Programs/EQIP/county%20forms/Oldham
%20County%20EQIP%20Program.html> 

“EQIP Program in Uvalde County, Texas, FY 2003.” (n.d.) U.S. 
Department of Agriculture, Natural Resources Conservation 
Service - Texas, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 18 June 2004. 

<http://www.tx.nrcs.usda.gov/Programs/EQIP/acorrectedfiles6-10-
03/uvalde%202003%20EQIP.html> 

“Environmental Quality Incentives Program (EQIP), King County, 
2003 Fiscal Year.” (n.d.) U.S. Department of Agriculture, 
Natural Resources Conservation Service - Texas, electronic Field 
Office Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 
18 June 2004. 

<http://www.tx.nrcs.usda.gov/programs/EQIP/acorrectedfiles6-10-
03/King%20County%202003%20EQIP%20Practices.html> 

“Herbaceous Weed Control.” 14 December 2002. Texas Forest 
Service. Retrieved 31 December 2003. 

<http://txforestservice.tamu.edu/shared/article.asp?DocumentID=3
03&mc=forest> 

 F-33



PWTB 200-3-33 
1 JUN 2005 
 
“Seeded Bermudagrass Shows Promise.” Hay and Forage Grower, 22 
March 2004. Texas A&M University. Retrieved 23 June 2004. 

http://hayandforage.com/news/farming_seeded_bermudagrass_shows/ 

Utah: 

Godfrey, E.B. “Rates Charged by Custom Operators Budget, Utah, 
1998.” 1 October 2002. Utah State University Extension 
Economics. Retrieved 26 April 2004. 

<http://extension.usu.edu/files/agribusiness/agecon/Specialty/19
99Custom%20rates.pdf> 

Godfrey, E.B., S. Ellis, and D. Miner. “Costs and Returns per 
Acre from Growing Corn for Grain, 2001, Utah County.” (n.d.) 
Utah State University Extension Economics. Retrieved 23 April 
2004. 

<http://extension.usu.edu/files/agribusiness/agecon/Crops/Utah%2
0Corn%20for%20Grain.pdf> 

Godfrey, E.B., and L. Holmgren. “Costs and Returns per Acre for 
CRP Contract.” 17 September 2003. Utah State University 
Extension Economics. Retrieved 3 May 2004. 

<http://extension.usu.edu/files/agribusiness/agecon/specialty/20
01CRP.pdf> 

Mickelson, R. “Heber Utah Cost Estimate 2000.” 6 May 2001. The 
Natural Resources Inventory and Analysis Institute, NRCS 
Economics and Analysis Site. Retrieved 22 April 2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/costs/data/Heber%20Utah
%20CostEst2001.xls> 

Stallings, T., Aero Tech, “Aerial seeding cost estimates for 
various States,” E-mail to S.B. Nemeth, 19 July 2004. 

“Statewide Standard Item Average Prices and Total Quantities.” 3 
October 2003. Utah Department of Transportation. Retrieved 16 
June 2004. 

<http://www2.udot.utah.gov/download.php/tid=446/averbidpriceinch
pd_03.pdf> 

Vermont: 

 F-34



PWTB 200-3-33 
1 JUN 2005 
 
Knight, L.G. “1999 Average Cost Table for Vermont.” 9 March 
2000. The Natural Resources Inventory and Analysis Institute, 
NRCS Economics and Analysis Site. Retrieved 20 April 2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/costs/data/Vermont%20Co
st%20Estimator.xls> 

Sanders, J. “Vermont ACT (Average Cost Table) Costs.” 8 August 
2000. The Natural Resources Inventory and Analysis Institute, 
NRCS Economics and Analysis Site. Retrieved 20 April 2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/costs/data/Vermont-
ACT.xls> 

“Vermont 2004 Agronomic Practices Component List.” 11 March 
2004. U.S. Department of Agriculture, Natural Resources 
Conservation Service - Vermont, electronic Field Office 
Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 25 
March 2004. 

<ftp://ftp-fc.sc.egov.usda.gov/VT/E-
FOTG/AverageCosts/2004/VT2004_Agronomic_Costlist_Components.pdf> 

“Vermont 2004 Component Cost Data (Burlington Zip Code Area 
054)” (n.d.) U.S. Department of Agriculture, Natural Resources 
Conservation Service - Vermont, electronic Field Office 
Technical Guide (eFOTG), Section 1, Cost Data. Retrieved 27 
March 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=50007&MenuName=
menuVT.zip> 

“Vermont Agency of Transportation, Contract ID #00B048, Letting 
Date 5/28/04.” 28 May 2004. Vermont Agency of Transportation. 
Retrieved 21 June 2004.  

<http://www.aot.state.vt.us/conadmin/Documents/RupertPawletResul
ts.pdf> 

“Vermont Agency of Transportation, Bid Results, Contract ID 
#02H220, Letting Date 4/30/04.” 3 May 2004. Vermont Agency of 
Transportation. Retrieved 21 June 2004.  

<http://www.aot.state.vt.us/conadmin/Documents/Highgateresults.pdf> 

“Vermont Agency of Transportation, Bid Results, Contract ID 
#03A026, Letting Date 5/28/04.” 28 May 2004. Vermont Agency of 
Transportation. Retrieved 21 June 2004.  

 F-35



PWTB 200-3-33 
1 JUN 2005 
 
<http://www.aot.state.vt.us/conadmin/Documents/MontpelierWaterbu
ryResults.pdf> 

Virginia: 

Faulkner, D. “Virginia Master List of Practice Costs.” 11 
October 2001. The Natural Resources Inventory and Analysis 
Institute, NRCS Economics and Analysis Site. Retrieved 20 April 
2004. 

<http://waterhome.brc.tamus.edu/NRCSdata/costs/data/VA%20Master%
20List%20of%20Practice%20Costs.xls> 

Howe, J., and D. Vaden. “Year 2000 Farm Custom-Work Rate Guide 
for the Northern Extension District.” 14 March 2000. Virginia 
Polytechnic Institute and State University and Virginia State 
University Cooperative Extension. Retrieved 10 March 2004. 

<http://www.ext.vt.edu/news/periodicals/fmu/2000-
04/figure10.pdf> 

“2001-2002 Crop Budget Index, Corn Grain Budgets.” (n.d.) U.S. 
Department of Agriculture, Natural Resources Conservation 
Service - Virginia, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 23 March 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=51025&MenuName=
menuVA.zip> 

Washington: 

Hinman, H., and J. Watson. “Cost of Establishing and Producing 
Sweet Cherries in Central Washington in 2003.” (n.d.) Farm 
Business Management Reports (EB 1957E), Washington State 
University Cooperative Extension. Retrieved 30 March 2004. 

<http://farm-mgmt.wsu.edu/PDF-docs/treefruits/eb1957.pdf> 

Stallings, T., Aero Tech, “Aerial seeding cost estimates for 
various States,” E-mail to S.B. Nemeth, 19 July 2004. 

“FY2004 EQIP Cost List, Pierce County, WA.” (n.d.) U.S. 
Department of Agriculture, Natural Resources Conservation 
Service - Washington, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 12 April 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=53053&MenuName=
menuWA.zip> 

 F-36



PWTB 200-3-33 
1 JUN 2005 
 
West Virginia: 

 F-37

“2002 FIP Cost List.” (n.d.) U.S. Department of Agriculture, 
Natural Resources Conservation Service – West Virginia, 
electronic Field Office Technical Guide (eFOTG), Section 1, Cost 
Data. Retrieved 31 March 2004. 

<http://www.wv.nrcs.usda.gov/programs/2002%20FIP_CostList.pdf> 

“2003 EQIP Special Practices Cost List.” (n.d.) U.S. Department 
of Agriculture, Natural Resources Conservation Service – West 
Virginia, electronic Field Office Technical Guide (eFOTG), 
Section 1, Cost Data. Retrieved 31 March 2004. 

<http://www.wv.nrcs.usda.gov/programs/eqip/cost/2003_special.pdf> 

“Capitol 2003 EQIP Eligible Practice Cost List.” (n.d.) U.S. 
Department of Agriculture, Natural Resources Conservation 
Service – West Virginia, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 31 March 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=54077&MenuName=
menuWV.zip> 

“Doane’s Agricultural Reports - Estimated Machinery Operating 
Costs, 2000.” 25 August 2000. U.S. Department of Agriculture, 
Natural Resources Conservation Service – West Virginia, 
electronic Field Office Technical Guide (eFOTG), Section 1, Cost 
Data. Retrieved 31 March 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=54077&MenuName=
menuWV.zip> 

“Monongahela 2003 EQIP Eligible Practice Cost List.” (n.d.) U.S. 
Department of Agriculture, Natural Resources Conservation 
Service – West Virginia, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 31 March 2004. 

<http://www.wv.nrcs.usda.gov/programs/eqip/cost/2003_mon_cost.pdf> 

“WHIP 2002 Cost List.” (n.d.) U.S. Department of Agriculture, 
Natural Resources Conservation Service – West Virginia, 
electronic Field Office Technical Guide (eFOTG), Section 1, Cost 
Data. Retrieved 30 March 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=54077&MenuName=
menuWV.zip> 



PWTB 200-3-33 
1 JUN 2005 
 
Wisconsin: 

 F-38

Gaska, J., M. Martinka, B. Burger, B. Meese, and B. Dahlke. 
“Aerial Seeding of Wheat.” (n.d.) University of Wisconsin-
Extension. Retrieved 15 July 2004. 

<http://soybean.agronomy.wisc.edu/publications/95_aerialseed_ww_
aa.htm> 

“EQIP State Average Costs, Fiscal Year 2002.” 22 February 2002. 
U.S. Department of Agriculture, Natural Resources Conservation 
Service - Wisconsin, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 13 April 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=55081&MenuName=
menuWI.zip> 

“Tabulation of Bids, Project #AIP 3-55-0089-04, Awarded 9/8/03.” 
(n.d.) Wisconsin Department of Transportation. Retrieved 23 June 
2004. 

<http://www.dot.wisconsin.gov/business/engrserv/airports/documen
ts/pdf/bidtabs-watertown04.pdf> 

“Tabulation of Bids, Project #AIP 3-55-0112-06, Awarded 
3/22/04.” (n.d.) Wisconsin Department of Transportation, 
Retrieved 23 June 2004. 

<http://www.dot.wisconsin.gov/business/engrserv/airports/documen
ts/pdf/bidtabs-ricelake06.pdf> 

“Wisconsin’s Custom Rate Guide, 2001.” (n.d.) University of 
Wisconsin-Extension. Retrieved 6 February 2004. 

<http://www.uwex.edu/ces/ag/facstaff/custrate01.pdf> 

Wyoming: 

Hewlett, J.P., J. Brown, and C.E. Olson. “Custom Rates for 
Wyoming Farm and Ranch Operations, 2000-2002.” March 2004. 
University of Wyoming Cooperative Extension Service. Retrieved 
14 April 2004. 

<http://agecon.uwyo.edu/FarmMgt/PUBS/B1142.pdf> 

Stallings, T., Aero Tech, “Aerial seeding cost estimates for 
various States,” E-mail to S.B. Nemeth, 23 July 2004. 



PWTB 200-3-33 
1 JUN 2005 
 
“FY2002 Statewide Cost List, Effective January 1, 2002.” (n.d.) 
U.S. Department of Agriculture, Natural Resources Conservation 
Service - Wyoming, electronic Field Office Technical Guide 
(eFOTG), Section 1, Cost Data. Retrieved 22 March 2004. 

<http://efotg.nrcs.usda.gov/treemenuFS.aspx?Fips=56031&MenuName=
menuWY.zip> 

“Wyoming Department of Transportation, Average Unit Bid Prices 
for 2003 (English Units).” (n.d.) Wyoming Department of 
Transportation. Retrieved 24 June 2004.  

<http://dot.state.wy.us/web/business/pdf/eng03.pdf>

 F-39



PWTB 200-3-33 
1 JUN 2005 

       APPENDIX G  

APPROXIMATE RETAIL PRICES OF COMMON HERBICIDES 

Brand Name Active Ingredient(s) Res.* Manuf. Use $ Price Unit
2-4D Amine 2-4D various to control broadleaf weeds 14.90 gal
Aatrex 4L Atrazine R Syngenta able to use on roadsides in certain states 12.22 gal
Ally Metsulfuron Methyl Dupont use on wheat barley and fallow pastures 24.01 oz
Buctril bromonxynil Bayer use on sod and crp and other grain crops 75.07 gal
Clarity Diglycolamine BASF general farmstead 97.90 gal
Fusion/Fusilade fluazifop-P-butyl Syngenta postemergence control of grass - labeled for rights of way 145.92 gal
Gramoxone paraquat R Syngenta general farmstead 43.60 gal
Harmony  thifensulfuron-methyl + metsulfuron-methyl Dupont use on wheat barley and fallow pastures 13.45 oz
Hyvar Bromacil Dupont brush control 71.55 gal
Poast Sethoxydim Microflow use in listed field crops (fallow crp is listed) 70.56 gal
Redeem triclopyr Dow control annual and perennial broadleaf weeds 95.16 gal
Rely glufosinate-ammonium Bayer general farmstead and listed crops 72.00 gal
Roundup glyphosate Monsanto general farmstead 50.92 gal
Sahara  imazapyr BASF bare ground vegetation control 12.31 lb
Snapshot  isoxaben + oryzalin Dow control of certain annual grasses and broadleaf 1.81 lb
Spike tebuthiuron Dow woody plant control 19.14 lb
Stinger clopyralid Dow postemergence control of broadleaf in crp and fallow 538.13 gal
Tordon picloram and 2,4-D R Dow control of weeds, brush and woody plants 56.86 gal
Treflan trifluralin Dow preemergence control of annual grasses and broadleaf weeds 22.17 gal
Weedone dichlorprop Nufarm control broadleaf 22.24 gal
Weedtrine diquat dibromide App. Bio. use in still lakes, ponds, ditches 45.98 gal

* "R" indicates a restricted use pesticide in which a license must be obtained to use or buy this product; restrictions vary from State to State.
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